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Abstract  of  the  Environmental  Assessment 

This  Environmental  Assessment  explores  the  environmental  consequences  of 
improving  a  river  crossing.    Specifically,  the  proposed  improvement  lies  on  a 
paved  county  road  over  the  Swan  River  approximately  2  miles  east  of  Big 
Fork  in  Flathead  County,  Montana.    Project  BR  9015  (11)  proposes  to  replace 
or  rehabilitate  the  existing  82-year  old  truss-type  bridge.    The  proposed  action 
is  necessary  because  the  existing  facility  warrants  traffic,  safety,  and  capacity 
improvements.    Alternatives  considered  for  this  action  include  (A)  take  no 
action;  (B)  rehabilitate  the  existing  structure;  (C)  replace  the  existing  structure 
with  a  new  163-foot  long  bridge;  and  (D)  replace  the  existing  structure  with  a 
290-foot  long  bridge. 
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Figure  1  -  General  Highway  Map 
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Figure  2  -  Topographic  Map 

Project  area  is  Circled 
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PHOTO  #1  -  The  piers  are  in  need  of  repair.    The  picture  was 
taken  facing  north  from  the   southwest  corner  of  the  bridge,  April 
19th,  1993. 


PHOTO  #2  -  Standing  on  the  north  approach,  looking  up  the 
channel  of  the  Swan  River,  April  19,  1993.    Because  of  the  over- 
cast conditions,  the  mountains  were  hidden  from  view  in  the 
background. 
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PHOTO  #3     Note  the  decaying  state  of  the  bridge.    Picture 
taken  from  the  southwest  corner  of  the  bridge  looking  north, 

April  19,  1993. 
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PHOTO  #4  -  From  the  north  approach  looking  down  the 
channel  of  the  Swan  River,  April  19,  1993. 


IX 


c 

CD 

E 

CD 

s 

Q. 

E 

CD 
D> 
JO 

i_ 
CQ 

0> 

> 

be 

c 

I 

CO 


CO 

E 
E 

3 
CO 


UJ 

-I 

CQ 

< 


CO      i                                  ■                                  i                                  i 
Q        I                                         1                  M                  1                                         I 

z    i                      i         >o          •         o         ■         o 
>—         <    i         o          i         >r          i         o         i         o> 

CO     Z     CO       i                                  i                                  i               LO               i               <o 

O     —    3      i                                             «A 

U           O     ■             M             i              A              i             M             ■             *» 

3:     i                          i                          i                         i 

POSSIBLE 

LEAD 

PROBLEM 

NO 
YES 
NO 
NO 

IMPACTS 

FISHERY 

HABITAT? 

NO 
NO 
YES 

NO 

CO                (-•        i                                         I                                         I                                        i 

UJ               UJ       i                                     i                                     i                                     I 

>      Q      C3        1                                         1                                         ■                  CO                  i                  CO 

O      — 1      O        '                   O                  ■                  O                  <                  LU                  1                  UJ 

^      O     •—       •                 Z                ■                 Z                I                 >-                ■                 >- 

UJ             Of      •                                  I                                  i                                  i 

□C                 CO                                                 I                                         >                                        i 

CO                i                                     i                                     I                                     . 

LU     >-       '                                     •                                     i                                     i 

>     1—       i                                     i                                     i                 CO                i                 CO 

O      LU        •                  O                  '                  O                  ■                  LU                  •                  LU 

Ct      u.                           Z                                     Z                  I                  >-                  I                   >- 

Q.      <        I                                         I                                         1                                         I 

Z     CO       i                                     <                                     i                                     . 

LOAD 
RATING 

3  TONS 
20  TONS 
36  TONS 
36  TONS 

LU                            1                                         I                                         I                                        I 

O     O              i                               i                               i                               i 

Z      CO        >                                         I                                         i                                         > 

Ct      —      UJ        '                                         I                                         i                                        1 

LU      >      Z        i                  «—                  i                  «—                  i                  f\J                  ■                  f\J 

CO      — •      <t        '                                         1                                         •                                        i 

je    at   _i     c                        i                        i                        . 

Z>     Q                                                 i                                  i                                  ■ 
Z                          >                                     1                                     i                                     i 

SERVICE 

LIFE 
IN  YEARS 

<  5 
25 

75-100 
75-100 

ALTERNATIVES 
(A)  NO  BUILD 

(B)  REHAB 

(C)  NEW-169' 

(D)  NEW-290' 

CD 

-C 

** 

— 

C 

a 

0) 

k. 

o 

*-■ 

co 

O 

O 

CD 

sz 

4~» 

co 

CD 

■o 

3 

o 

c 

o 

Er 

CO 

co 

8 

CO 

CD 

CD 

i_ 

f ) 

3 

<l) 

4—1 

c 

O) 

c 

CD 

"*~ 

<D 

F 

co 

jO 

CO 

x: 

(  . 

CO 

>— 

O 

CD 

r 

<o 

CO 

_c 

>* 

< 

CO 

CO 

E 

<o 

Q. 

c 

y 

o 

CD 

CD 

E 

CO 

CO 

CO 

c 
o 

jO 

E 

k. 

"6 

r 

> 

CO 

ft 

c 

CD 

LU 

CD 

CD 

JZ 

4— » 

CD 

CO 

c 

"5 

■o 

CD 

E 

C 

— 

CO 

CD 

jC 

•> 

"C 

n 

CO 

>< 

i_ 

Q_ 

CD 

Q. 

E 

CD 

Q. 

CD 

n 

co 

k. 

m 

Q. 

-i 

co~ 

CD 

TJ 

o 

> 

"3 

co 

co 

CD 

i_ 
CO 

3 

> 

O 

F 

3 
CO 

<. 

CD 

CD 

c 

O 

-C 

CD 

i— 

CD 

CD 

O 

T» 

O 

o 

13 
O 

LO 

f- 

CD 

a> 

jZ 

*& 

C 

o 

co 

CD 

■o 

o 

c 

CO 

co 

13 

CD 

c 

o 

O 

o 

c 

"D 

CO 

— 

*—» 

CO 

CD 

D 

o 

CO 

E 

CD 

CO 

D) 

T3 

to 

■D 

CD 

.c 

CD 

-O 

«-* 

CO 

CO 

k— 

JZ 

CO 

o 

f— 

3 

u_ 

* 

ENVIRONMENTAL  ASSESSMENT 


BR  9015  (11)-C#  1132  Swan  River  Bridge  by  Ferndale,  MT 


DESCRIPTION  OF  THE  PROPOSED  ACTION 


A.    Location  of  the  Improvement 

The  Montana  Department  of  Transportation  in  cooperation  with  Flathead  County,  is 
planning  to  improve  transportation  over  the  Swan  River  near  Ferndale  on  a  paved 
county  road  (off-system)  1 .8  miles  northwest  of  Ferndale,  2  miles  east  of  Big  Fork, 
Montana.    The  project  is  located  in  the  Eastern  Vi  of  the  Southeast  ]A  of  Section  32  in 
Township  27  North,  Range  19  West  --  See  the  maps  section. 


B.    Scope  and  Nature 

This  proposed  action  consists  of  improving  the  existing  crossing  for  greater  safety  and 
adherence  to  highway  standards  either  with  a  with  a  new  structure  or  by 
rehabilitating  the  existing  bridge.    The  existing  bridge  consists  of  one-lane  of  traffic 
on  a  wooden  deck  16.5  feet  wide  supported  by  2-concrete  piers,  timber  approach 
spans,  and  a  steel-framed  pony  truss. 

The  rehabilitation  option  includes  new  decking,  removal  of  existing  lead  paint, 
repainting,  and  replacement  of  several  members  in  the  truss.  New  guardrail  would 
also  be  included  in  the  project  placed  at  the  bridge  ends.  Widening  is  not  part  of  the 
rehabilitation. 

The  new  bridge  option  includes  a  24-foot  wide  roadway.    Superstructure  construction 
would  be  of  concrete.  Since  river  boating  and  floating  occur  in  the  area,  a  new 
structure  would  not  provide  less  than  existing  vertical  clearance  between  the  bottom 
of  the  beams  and  the  high  water  elevation  of  the  Swan  River.  (The  Rehabilitation 
option  maintains  the  same  vertical  clearance  as  existing.)    Building  a  new  bridge 
would  include  the  following  additional  improvements  that  could  not  be  included  in 
any  rehabilitation  project: 

/  The  bridge  deck  would  have  two  lanes,  each  12  feet  wide. 

/  A  new  structure's  horizontal  alignment  would  shift  the  centerline  10  feet 

downstream,  parallel  to  the  existing  centerline.    Consequently,  the 
sharpness  of  the  approach  curves  would  be  lessened  thereby  increasing 
the  design-speed  to  30  mph. 
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/  The  proposed  new  bridge  would  meet  all  design  standards  for  off- 

system  bridges. 

/  The  trusses  containing  lead-paint  would  be  removed  from  the 

environment. 


C.    Funding 

To  understand  how  the  Swan  River  Bridge  -  West  of  Ferndale  is  funded,  first  a 
discussion  about  how  all  bridges  in  Montana  are  funded  is  in  order.    It  is  the  state  of 
Montana's  responsibility  to  design,  construct,  maintain,  and  inspect  all  publicly 
owned  bridges  (this  includes  interstate,  primary  and  secondary  routes).    Off-system 
bridges  are  owned  by  the  counties  in  which  they  are  located.    This  bridge  is  owned 
by  Flathead  County.    The  state  of  Montana  inspects  it  at  the  request  of  the  County. 
Also,  as  would  be  the  case  for  the  new  bridge  option,  some  county  owned  bridges 
are  designed  and  built  by  the  state.    This  role  is  performed  by  the  Montana 
Department  of  Transportation  (MDT). 

The  MDT  receives  money  for  bridges  through  a  program  funded  by  the  Federal 
Highway  Trust  Fund.    The  amount  of  funds  this  trust  provides  for  off-system  bridges 
throughout  the  state  is  limited.    To  fairly  distribute  these  funds,  the  MDT's  allocation 
program  uses  a  system  that  rates  the  bridge's  ability  to  meet  the  transportation 
needs  of  the  public  based  on  functional  and  structural  adequacy.    A  list  is  sent  to  the 
counties  showing  which  bridges  are  eligible  to  receive  these  off-system  funds.    The 
counties  then  assign  priorities  based  on  their  local  plans  and  needs.    From  this  list, 
the  counties  choose,  or  nominate,  which  bridges  they  want  improved. 

The  rating  mentioned  above  is  called  a  Sufficiency  Rating  (SR).    A  new  bridge  will 
have  a  rating  in  the  high  90's.    Whenever  a  bridge's  SR  goes  below  80,  it  becomes 
eligible  to  receive  rehabilitation  funding  if  it  is  functionally  obsolete  or  structurally 
deficient.    When  a  bridge's  SR  is  less  than  50,  it  can  be  nominated  for  replacement 
(See  Part  C  -  "Deficiencies"  of  the  next  section  for  a  further  discussion). 


II.         PURPOSE  AND  NEED 

A.    Description  of  the  Existing  Bridge  and  Location 

The  proposed  Swan  River  bridge  project  is  located  in  Flathead  County, 
approximately  2  miles  northwest  of  Ferndale  and  approximately  2  miles  east  of 
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Bigfork,  Montana.    The  surrounding  area  is  a  mix  of  coniferous  forest  and 
pastureland,  ranges  from  flat  to  rugged  terrain  used  primarily  for  forestry, 
agriculture,  and  recreation.    Residential,  recreational,  and  logging  roads 
are  scattered  throughout  the  area. 


B.    Road  Use 

The  Swan  River  Bridge  -  West  of  Ferndale  mainly  carries  residential/commuter  traffic 
around  Big  Fork  and  Ferndale.    This  bridge  also  provides  for  the  most  direct  route 
from  Ferndale  to  the  towns  of  Swan  River  and  Echo  Lake.   The  nearest  major 
transportation  routes  are  as  follows:    U.S.  Highway  83  (also  known  as  Federal  Aid 
Primary  route  83)  is  approximately  2/2  miles  due  east  and  also  2/2  miles  due  north 
of  the  bridge.    U.S.  Highway  35  (also  known  as  Federal  Aid  Primary  route  52)  runs 
nor:  i  and  south  through  Big  Fork,  2  miles  due  west.    Highway  35  is  the  only  route 
from  Pablo  to  Kalispell  on  the  East  side  of  Flathead  Lake.    Highway  83  lies  farther 
east  of  Flathead  Lake  serving  access  to  many  recreation  areas  from  as  far  southeast 
as  Salmon  Lake  off  Highway  200. 

A  smaller  arterial  connects  Highway  83  and  35  which  is  less  than  one-tenth  of  a  mile 
South  of  the  bridge  site;  Federal  Aid  Secondary  route  209.    Secondary  route  209  is 
approximately  4  miles  long  starting  in  Big  Fork,  then  going  east  through  Ferndale 
and  terminating  at  Highway  83. 

There  is  a  gravel  road  that  parallels  Secondary  route  209  on  the  north  side  of  the 
Big  Fork  Dam  reservoir.    County  personnel  say  that  joggers  and  bikers  use  this  road 
for  recreation. 


C.    Deficiencies 

The  Swan  River  Bridge  -  West  of  Ferndale  is  an  82-year-old  steel  truss  bridge.    It  is 
functionally  obsolete  and  structurally  deficient  having  a  sufficiency  rating  (SR)  of  20.2 
(Structure  Inventory  and  Appraisal  -  06/13/89).    Therefore,  as  set  forth  by  the  MDT's 
Bridge  Management  Program's  criteria  for  off-system  bridge  funding,  it  is  eligible, 
and  has  been  nominated  by  Flathead  County,  for  improvement.  This  includes  either 
rehabilitation  or  replacement.  (For  a  discussion  of  the  above  terms,  see  the  previous 
section  entitled  "Funding".) 

The  existing  bridge  is  structurally  deficient  because  the  deck,  wearing  surface,  railing, 
bearing  devices,  paint,  piers,  caps,  and  bracing  are  in  need  of  serious  repair. 
Timber  members  in  the  approach  spans  are  rotting.    Because  of  the  deteriorating 
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structure,  the  bridge  has  a  posted  safety  load  of  3-tons.    See  Photos  beginning  on 
page  iv  at  the  front  of  this  document. 

A  standard  load-rating  for  bridges  with  the  types  of  traffic  in  the  vicinity  of  this 
bridge  is  36-tons.    Because  of  the  low  safety  rating,  fire  trucks,  school  buses, 
garbage  and  septic  trucks,  and  any  other  larger-than-normal  truck  loads  cannot 
cross  the  bridge.    This  fact  puts  people's  lives  and  properties  at  risk.    Furthermore 
operating  costs  for  local  services  as  well  as  other  industries  such  as  TCI  Cable  and 
United  Parcel  Service  are  increased. 

The  existing  bridge  is  functionally  obsolete  because  it  has  a  3-ton  posting  for  safety 
where  its  use  warrants  a  36-ton  loading.    Additionally,  the  existing  structure  is  16.5 
feet  wide  serving  only  one  lane  of  traffic.    The  standard  minimum  width  of  a  two 
lane  bridge  is  24  feet  which  serves  two,  twelve-foot  lanes  of  traffic. 


D.   Traffic 

A  formal  Traffic  Analysis  across  the  existing  bridge  has  not  been  done.    County 
personnel  say  that  between  150  and  200  vehicles  cross  it  daily.    Records  from 
Highways  83  and  35  show  an  annual  increase  of  8%  in  traffic  volume  yearly.    From 
this  data,  it  may  be  deduced  that  a  5-8%  increase  has  occurred  as  well  across  this 
bridge.    If  current  growth  patterns  perpetuate  over  the  next  20  years,  300  to  400 
vehicles  are  expected  to  cross  the  Swan  River  every  day  at  this  location. 

Because  of  the  sharply  curved  approaches  to  the  bridge,  speeding  across  the  bridge 
is  discouraged.    However,  because  there  is  a  downhill  (greater  than  a  5%)  grade 
approaching  from  Ferndale,  some  wintertime  accidents  have  occurred.    Brief 
descriptions  of  the  accidents  follow: 

Over  the  last  five  years,  two,  single  vehicle  accidents  have  been  recorded  in  the 
vicinity.    One  accident  occurred  approximately  at  the  intersection  where  traffic  turns 
north  off  of  Route  209  (east-west  road  between  Bigfork  and  Ferndale)  on  to  the 
county  road  and  continue  to  head  north.    The  car  was  traveling  west  while  failing  to 
negotiate  the  left  hand  turn.    The  car  rolled  on  its  side.    The  car  was  within  150'  of 
the  intersection  of  Route  209  and  where  the  county  road  heads  north  and  crosses  the 
Swan  River  Bridge.    The  injuries  were  not  severe.    This  accident  occurred  September 
3,  1988. 

The  other  accident  was  an  east-bound  car  on  Route  209  approximately  half  of  a  mile 
to  the  west  from  the  bridge  approach.    This  accident  occurred  on  February  28, 
1988.    The  driver  was  driving  on  dry  road.    Melting  snow  and  frost  turned  to  ice  as 
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the  temperature  dropped  in  shaded  areas.    The  vehicle  lost  control  and  rolled  over  a 
steep  bank  hitting  a  rock  and  tree.    Injuries  were  not  severe. 

The  new  bridge  alternative  shifts  the  centerline  of  the  road  downstream  10  feet.    By 
so  doing,  the  sharpness  of  the  approach  curves  are  lessened  thereby  increasing 
maneuverability  and  safety.    This  proposal  also  raises  the  elevation  of  the  bridge 
deck  approximately  2  feet  which  reduces  the  steepness  of  the  road  coming  from 
Ferndale. 


ALTERNATIVES  CONSIDERED 


A.   Introduction 

Montana  highway  and  bridge  projects  are  developed  to  meet  or  exceed  the  minimum 
recommendations  of  AASHTO's  (American  Association  of  State  Highway  and 
Transportation  Officials)  design  policies  and  guidelines.   Since  MDT  is  acting  on  behalf  of, 
and  in  the  best  interest  of  Flathead  County,  this  project  was  also  developed  to  meet  the 
MDT's  highway  standards.  Considering  the  many  major  deficiencies  in  the  existing  bridge, 
substantial  upgrading  is  required  to  meet  these  standards. 

For  the  traffic  projected  in  design  year  201 3,  AASHTO  recommends  minimum  roadway 
design  standards  of  two,  12-foot  lanes  for  a  design  speed  of  30  mph.  Three  alternatives 
correcting  or  minimizing  the  operational  and  structural  deficiencies  of  the  crossing  are 
discussed.   Included  in  the  discussions  are  the  impacts  associated  with  their  construction. 
Also  included  is  a  discussion  of  the  consequences  of  the  "No-build"  alternative, 
(Alternative  (A)).   The  alternatives  are  presented  as  follows: 

(A)  The  "No-Build"; 

(B)  Rehabilitating  the  existing  structure; 

(C)  Replacing  the  existing  crossing  with  a  new  163-foot  bridge;  and 

(D)  Replacing  the  existing  structure  with  a  new  290'  bridge. 

Additional  information  on  comparison  of  alternatives  is  contained  in  Table  1  on  page  viii. 
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B.  The  Alternatives 


Alternative  (A)  -  The  "No-Build" 

The  "No-Build"  alternative  (also  known  as  the  "do  nothing"  alternative)  involves  taking 
no  action.   All  things  remain  as  they  are. 

Pros 

This  alternative,  does  not  directly  cost  anything.   No  new  impacts  would  be  introduced 
to  the  surrounding  land  and  water.   This  implies  no  loss  of  stream  habitats.   No  change  in 
the  visual  opportunities  of  the  bridge  and  from  the  bridge.   No  change  from  existing 
travel  routes,  etc. 

Cons 

By  doing  nothing,  the  Purpose  and  Need  are  not  met.   The  existing  82-year-old  structure 
is  in  disrepair  and  does  not  meet  safety  requirements.   It  is  too  narrow  to  allow  two  lanes 
of  traffic.   With  the  posted  load  rating  of  3  tons,  heavier  legal  loads  are  unable  to  cross 
the  bridge.  Approach  curves  remain  sharp  and  the  hill  coming  down  from  Ferndale 
makes  the  turn  for  the  bridge  treacherous. 

While  Alternative  (A)  does  not  directly  cost  anything  as  the  no  build  option,  continued 
liability  to  Flathead  County  will  occur  with  the  deteriorating  condition  of  the  bridge. 
Presently,  the  bridge  has  a  safe  load  limit  of  3  tons.   There  is  the  potential  for  the 
situation  to  become  a  burdensome  problem.   If  the  bridge  were  to  collapse,  the  Big  Fork 
Dam,  a  truly  historic  utility  just  one  mile  downstream,  is  put  at  risk  by  floating  debris. 
Also,  the  potential  for  loss  of  life  is  a  concern  should  a  heavy  load  cross  the  bridge. 

Cost  of  Alternative  A  -  $  0.00 


Alternative  (B)  -  Rehabilitation 

Rehabilitation  of  the  existing  bridge  involves  salvaging  usable  parts  from  the  existing 
structure  while  installing  new  members  and  pieces  where  needed.   The  original  structure 
is  likely  to  be  left  standing  in  place  while  under  repair.     Rehabilitating  old  bridges  is 
becoming  a  common  practice  in  America  as  her  infrastructure  ages;  so  much  so  that  its 
science  is  approaching  art.   Historic  bridges  are  symbols  of  times  passed,  serving  as 
monuments  to  the  history  of  the  surrounding  land  and  communities.   However,  this 
particular  bridge  does  not  qualify  for  listing  on  the  National  Register  of  Historic  Places 
(State  Historic  Preservation  Office  -  06/08/88). 
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Pros 

This  alternative  involves  using  the  existing  bridge  length,  alignment,  and  truss- 
configuration  for  the  main  spans.   It  includes  replacement  of  the  timber  structures  on  the 
approach  spans,  stringers,  and  decking.  The  aesthetic  value  of  the  existing  bridge  remains 
intact.  The  proposed  rehabilitation  would  increase  the  load  rating  to  20  tons. 

Following  a  public  meeting  held  in  Big  Fork,  MT  on  January  1 1,1993,  some  comments 
on  the  proposed  project  were  forwarded  to  the  MDT  stating  that  this  was  the  favored 
alternative  by  some  of  the  35  local  residents  in  attendance.  The  reason  mentioned  was 
that  the  intrinsic  aesthetic  value  of  the  existing  structure  added  to  the  scenic  features  of 
the  area.  One  comment  suggested  that  the  existing  structure  is  a  "landmark"  even 
though  the  structure  does  not  qualify  for  a  listing  as  a  Historic  Bridge  under  the  criteria 
for  listing  on  the  National  Register,  or  the  National  Historic  Landmarks  Program. 

Cons 

This  alternative  would  not  decrease  the  steep  vertical  grade  coming  from  Ferndale.   Nor 
would  it  provide  two  driving  lanes.    As  stated  earlier,  the  existing  bridge  does  not  meet 
AASHTO  and  the  MDT  design  standards.   Upon  completion  of  the  rehabilitation,  the 
majority  of  the  bridge  would  still  be  82-years  old.   Structural  considerations  such  as  pin 
connections  and  pier  foundations  would  need  to  be  investigated.   At  best,  the 
rehabilitation  would  extend  the  service  life  of  the  bridge  25  years.   It  is  unlikely  that  the 
bridge  would  be  salvageable  after  the  25  years  added  to  its  service  life  by  this  alternative. 


Preliminary  Cost  Estimate  -  $463,000 


Unresolved  Issues 

A  complete  estimate  of  the  scope  and  total  costs  of  rehabilitation  have  not  been 
determined.   A  sub-surface  investigation  of  the  pier  footings  and  foundations  would  need 
to  be  done  if  rehabilitation  is  chosen.   Such  investigations  are  costly.    Historically, 
substructures  comprise  about  one-half  of  the  total  costs  in  constructing  bridges.   With  the 
new  posting  of  a  20-ton  limit  on  the  rehabilitation,  costs  associated  with  upgrading  the 
substructure  may  become  exorbitant.   It  is  unresolved  as  to  whether  or  not  this 
alternative  will  decrease  the  sharpness  of  the  approach  curves  --  shifting  the  alignment  is 
something  that  will  be  considered  if  this  alternate  is  selected.     Furthermore,  the  existing 
bridge  is  covered  with  a  lead-based  paint. 

Lead  is  a  toxic  substance.   The  removal  of  lead  based  paint  is  regulated  by  the 
Environmental  Protection  Agency  (EPA)  and  the  Occupational  Safety  and  Health 
Administration  (OSHA).  A  complete  understanding  of  the  regulations  and  procedures 
that  pertain  to  lead  removal;  ie.  worker-health  and  environmental  issues,  including  lead 
disposal,  remains  outside  the  scope  of  this  assessment.   For  a  more  complete 
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understanding  of  these  and  other  related  topics,  a  good  resource  is  Kenneth  A.  Trimber's 
Industrial  Lead  Paint  Removal  Handbook,  available  from  the  Steel  Structures  Painting 
Council. 

The  removal  of  lead  paint  is  very  detailed  and  expensive.   With  the  many  volumes  of 
regulations  and  procedures,  little  room  is  left  for  error.   Before  the  bridge  can  be 
repainted  with  safer  paint,  the  steel  must  be  cleaned  free  of  the  lead-based  paint  which 
requires  sand  blasting  or  blast  beading.  The  residue  must  be  100%  contained.  Also,  the 
contractor  and  the  State  (and  in  this  case  the  County  since  they  own  the  bridge)  must 
take  measures  to  test  the  ground,  the  water  table,  and  the  river  --  as  well  as  a  program 
for  the  people  (includes  respiratory  surveillance,  personal  hygiene  training  and  other 
medical  surveillance  programs),  to  monitor  levels  of  lead  before  the  project  begins  and 
once  again  upon  completion.  Once  the  lead  is  contained,  it  then  must  be  sealed  in 
special  barrels  and  shipped  to  a  permitted  treatment  and  disposal  facility  approved  by  the 
Federal  government,  none  of  which  exist  in  Montana.  Without  doubt,  costs  and  risks  to 
the  environment  increase  rapidly.   The  added  expense  to  clean  the  existing  bridge  free  of 
the  lead  paint  is  at  least  $95,000. 

In  the  event  that  this  alternative  is  not  chosen,  the  old  bridge  will  still  be  coated  with  the 
lead  based  paint.   Disposal  of  the  bridge  would  not  require  that  the  paint  be  removed. 


Alternative  (C)  -  Build  a  new  1 63-foot  Bridge 

This  alternative  would  reconstruct  the  existing  crossing  from  below  the  ground  and  up; 
total  replacement  of  the  substructure  and  superstructure.  This  proposal  would  also  re- 
align the  approaches  for  safer  curves. 

Pros 

The  deck  elevation  would  be  raised  approximately  2  feet  higher  than  present  which 
would  slightly  decrease  the  grade  of  the  hill  coming  north  off  Route  209.   The  crossing 
would  safely  carry  a  36-ton  load  and  serve  two  1 2-foot  lanes  of  traffic.   The  horizontal 
alignment  would  shift  10  feet  downstream  which  would  provide  for  safer  approach  curves 
by  decreasing  their  abruptness.   This  proposal  meets  or  exceeds  all  AASHTO  and  MDT 
Design  Standards.  A  new  bridge  would  be  made  of  concrete  and  have  a  75-100  year 
service  life  requiring  little  maintenance. 

Studies  of  the  Swan  River  in  relationship  to  the  Big  Fork  Dam  just  1  mile  downstream 
indicate  that  the  additional  encroachment  into  the  Swan  River  from  the  Bridge 
approaches  would  have  a  minimal  effect  on  velocities  and  backwater  elevations.   From  a 
hydraulic  standpoint,  changes  in  the  velocities  and  flood  stage  elevations  are  insignificant. 
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Cons 

A  disadvantage  of  Alternative  (C)  is  that  the  approaches  would  further  encroach  into  the 
Swan  River  and  could  effect  some  fish  habitats.  The  total  proposed  bridge  length  is  163 
feet.   This  requires  around  4000  cubic  yards  of  material  to  be  placed  as  new 
embankment.  The  existing  structural  length  is  241  feet. 

The  MDFW&cP  has  approved  the  Alternative  C  concept  as  proposed  with  requests  for 
mitigation.   Mutually  agreed  on  mitigation,  if  required,  will  be  coordinated  with  the 
MDFWST.P  when  MDT  applies  for  a  Stream  Protection  Act  (SPA  124)  Permit. 

A  second  negative  aspect  of  this  alternative  is  the  loss  of  some  trees  that  would  be 
removed  to  construct  the  safer  approaches.   A  complete  discussion  on  this  topic  may  be 
found  in  the  Visual  Impact  Assessment  attached  in  the  Appendix.    In  summary,  the 
referenced  trees  screen  some  of  the  man-made  structures  from  the  view  of  floaters, 
recreationists,  and  other  people  in  the  area. 

Cost  of  Alternate  (C)  -  $500,000 


D.  Alternative  (D)  -  Build  a  new  290-foot  Bridge 

Building  a  290-foot  bridge  is  a  fourth  alternate.   It  would  be  longer  than  the  existing 
structure  which  totals  241 -feet  with  the  existing  approach  spans. 

Pros 

This  alternative  offers  similar  advantages  found  in  Alternative  C.    One  additional 
advantage  is  building  a  longer  bridge  would  require  less  fill  material  thereby  encroaching 
less  into  the  Swan  River's  fishery  habitat.   Secondly,  the  longer  bridge  would  not  change 
any  of  the  hydraulic  characteristics  (water  levels  and  velocities  at  flood  stages)  of  the 
Swan  at  this  crossing  as  compared  to  the  existing  structure. 

Cons 

The  number  one  disadvantage  of  building  a  longer  bridge  is  cost.  The  added 
superstructure's  length  would  increase  the  cost  of  the  grade  crossing  by  roughly 
$200,000.  The  longer  structure  would  similarly  impact  the  trees  referred  to  in  the 
Alternate  C. 

Less  obvious  disadvantages  of  this  alternative  include  increased  roadwork.  Also,  the 
longer  span  would  require  thicker  beams  and,  potentially,  larger  and  thicker  piers  in  the 
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river.   This  increase  in  width  translates  into  either  a  loss  in  free-board  between  the  river 
and  the  bottom  of  the  bridge  for  floaters  or  increased  roadwork  to  raise  the  elevation  of 
the  bridge.   The  increased  roadwork  creates  a  greater  chance  of  having  to  remove  even 
more  trees  along  Route  209  on  the  south  side  of  the  Swan  River.   However,  raising  the 
structure  would  prove  beneficial  by  decreasing  the  steepness  of  the  grade  of  the  road 
coming  from  Ferndale.   Furthermore,  as  with  Alternate  C,  the  aesthetic  value  intrinsic  in 
the  old  truss  bridge  would  not  be  preserved.   Lastly,  The  longer  spans  would  require 
more  massive  beams.  This  dictates  that  the  deck  elevation  be  higher  to  maintain  existing 
free-board  between  the  bottom  of  the  superstructure  and  the  river  thereby  pushing  the 
whole  structure  farther  out  of  the  natural  landscape  setting  and  potentially  encroaching 
further  upon  the  scenery. 

Cost  of  Alternate  D  -  $690,000 


IV.      SOCIAL,  ECONOMIC,  AND  ENVIRONMENTAL 
CONSEQUENCES 

A  review  of  all  the  social,  economic,  and  environmental  factors  and  resources  known  to 
be  affected  by  the  proposed  improvements  involved  cooperation  among  the  Montana 
Department  of  Transportation  and  Flathead  County  officials  as  well  as  input  from  the 
general  public.   Because  of  the  rural  location  and  small  size  of  the  project,  urban  impacts 
were  not  found  in  the  study  area,  or,  were  so  minor  that  detailed  studies  were  not 
warranted.   Only  the  impacts  of  potential  concern  are  discussed  in  the  remainder  of  this 
section. 

Introduction 

One  of  the  issues  concerning  this  proposed  project  is  that  of  aesthetics  --  the  visual  nature 
of  the  truss-bridge  and  how  it  fits  into  the  landscape.   The  man-made  structure  "fits-in" 
to  the  natural  environment  because,  as  long  as  most  people  can  remember,  its  been 
there.  For  the  last  82  years,  there  has  been  a  truss-type  grade  crossing  at  this  location. 
Arguably,  the  possibility  of  change  is  the  source  of  discomfort  and  controversy  rather 
than  its  nature.   If  the  new-bridge  alternative  is  chosen,  the  aesthetics  of  the  truss  will  be 
gone  with  the  addition  of  new  aesthetics  offered  by  the  concrete-beam  type  bridge. 

Another  related  issue  is  the  fear  that  an  improved  structure  will  facilitate  development  in 
the  area.   Home  owners  and  other  concerned  individuals  perceive  that,  due  to  the 
increase  in  accessibility,  their  area  would  automatically  be  developed.   Development 
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threatens  their  space  and  privacy.   The  discussion  baits  the  question:   Does  the 
improvement  of  a  transportation  facility  foster  development  or  follow  it? 

The  Big  Fork  area,  along  with  the  entire  Kalispell  and  Whitefish  area,  is  experiencing 
growth.  The  more  desirable  an  area  is,  (ie.,  the  more  an  area  has  to  offer)  the  more 
likely  people  will  choose  to  live  there.  As  an  area  experiences  an  increase  in  population, 
demands  on  its  transportation  needs  grow  as  well.  Safe  and  efficient  transportation  must 
be  provided.   Commerce  must  be  served. 

MDT  does  not  control  which  areas  the  public  will  deem  "desirable"  nor  dictate  patterns 
of  growth  or  change.   It  does,  however,  engineer  its  facilities  to  meet  change  or  growth 
in  the  most  reasonable  and  practical  way.  A  single  landowner  has  control  over 
development  of  his  land,  as  regulated  by  City  and  County  governments  who  control 
growth  trends  through  planning  and  zoning  practices. 

A  third  issue  with  the  proposed  project  is  the  embankment  encroachment  in  Alternative 
C.   Some  4000  cubic  yards  of  fill  material  would  be  required  for  the  construction  of  the 
approaches  for  this  alternate.  This  new  embankment  would  reduce  the  quality  of  fishery 
habitat  in  the  immediate  area.  As  stated  earlier,  the  Montana  Department  of  Fish  , 
Wildlife  and  Parks  proposed  mitigation  for  these  impacts.  A  further  discussion  of  the 
encroachment  associated  with  Alternative  C  is  discussed  later  under  Fish  and  Wildlife 
Impacts. 

A.  Social  Impacts 

The  proposed  improvement  would  provide  a  safer  and  more  efficient  facility  for  all  road 
users.   The  construction  of  a  wider  bridge  would  allow  traffic  and  pedestrians  to  move 
more  quickly  and  safely  over  the  Swan  River. 

A  new  bridge  with  a  wider  roadway  would  provide  better  access  to  residents  and 
recreationists  traveling  in  and  out  of  the  area.   The  construction  would  cause  a  temporary 
loss  of  the  existing  grade  crossing.  However,  temporary  detour  routes  will  be  provided 
with  proper  signing.   The  two-lane  roadway  in  Alternatives  C  and  D  would  improve 
safety  for  bicycle  and  pedestrian  travel.   Overall,  the  proposed  project  would  provide 
safer,  more  dependable,  year  around,  recreational  and  commuter  travel  to  the  area. 

B.  Economic  Impacts 

The  upgraded  bridge  would  provide  a  substantially  safer  and  more  efficient  facility  for  all 
users. 

Perhaps  the  greatest  positive  impact  of  the  proposed  project  is  the  ability  of  the  bridge  to 
carry  a  load  in  excess  of  three  tons.   Because  of  the  reduced  load  capacity  of  the  existing 
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bridge,  garbage  trucks,  fire  trucks,  and  ambulances,  school  buses,  etc.  cannot  cross  the 
Swan  River  at  this  location.   The  detour  translates  into  longer  travel  times,  increased  fuel 
consumption  and  therefore  more  air  pollution.   In  an  emergency  response  to  a  fire  or 
health  problem,  the  time  it  takes  to  detour  could  lead  directly  to  a  loss  of  property  or 
life. 

The  current  structure  has  a  vertical  clearance  over  the  roadway  of  19'  6".   While  this  is 
not  a  restriction  that  will  cause  many  problems,  the  new  bridge  would  have  no  height 
limitations  at  all. 

The  construction  of  the  project  would  create  jobs  and  the  need  for  local  services  and 
supplies  providing  a  short  term  economic  benefit  to  the  general  area  and  to  Big  Fork.    It 
is  not  anticipated  that  the  project  would  cause  any  along  term  changes  in  the  area's 
economy. 

A  strip  of  land  may  be  needed  from  each  of  the  lots  adjacent  to  the  bridge  and  highway 
alignment  to  accommodate  the  proposed  bridge  widening  and  construction  if  Alternate  C 
or  D  is  chosen.   If  C  is  selected,  the  edges  of  the  bridge  would  move  farther  away  from 
the  current  residences  close  to  the  bridge  because  of  its  shorter  span.   The  opposite  holds 
true  for  Alternate  D  with  its  longer  span,  ie.  impacts  on  surrounding  lands  would 
increase.   There  are  no  buildings  near  the  bridge  and  no  acquisitions  requiring  relocation 
are  anticipated.   The  loss  of  property  from  the  tax  roles  would  have  a  very  minor  impact 
on  property  tax  revenues. 

Efficiency  of  snow  removal  would  be  enhanced  because  of  the  24-foot  width  found  in 
Alternatives  C  and  D.  Wider  shoulders  provide  more  snow  storage  for  plowing.    There 
are  Christmas-tree  farms  in  the  area.    It  is  not  anticipated  that  the  proposed 
improvements  would  have  any  effect  on  the  quantity  of  trees  being  harvested,  bought,  or 
sold.   However,  the  proposed  project  would  facilitate  the  travel  of  the  trucks  carrying  the 
trees  making  the  haul  safer  and  also  allow  access  into  an  area  where  they  previously  were 
unable  to  go  because  of  the  weight  limit  of  three  tons. 

All  lands  needed  from  private  ownerships  for  right-of-way  on  the  project  would  be 
acquired  by  MDT  in  accordance  with  the  Uniform  Relocation  Assistance  and  Real 
property  Acquisition  Act  of  1970;  Federal  Law  91.646;  the  CFR,  Volume  49,  Part  25, 
and  the  applicable  laws  of  the  State  of  Montana.  Compensation  would  be  made  at  fair 
market  value  for  the  highest  and  best  use  of  the  land  for  all  property  acquired  for  right- 
of-way. 
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C.  Environmental  Impacts 

1.  Floodplains 

Executive  Order  1 1988,  Floodplain  Management,  and  FHWA  floodplain  regulations  (23 
CFR  650,  Subpart  A)  require  that  the  effects  of  the  proposed  action  be  evaluated  to 
determine  if  any  alternatives  would  encroach  on  the  base  floodplain.   The  base  floodplain 
is  defined  as  the  area  covered  by  water  from  the  100-year  flood.  The  100-year  flood 
represents  a  flood  event  with  the  probability  of  recurring  once  every  100  years.   Figure  3 
on  page  jy  shows  the  floodplain  in  the  project  area  delineated  on  the  Flood  Plain 
Boundary  and  Floodway  Maps  provided  by  Federal  Emergency  Management  Agency 
(FEMA).     Flathead  County  administers  this  floodplain  for  FEMA,  and  a  Floodplain 
Development  Permit  would  be  required  for  any  encroachments  which  may  occur  due  to 
construction. 

History  -  The  flood  history  of  this  bridge  leaves  no  question  that  this  area  of  the  Swan 
River  lies  within  a  floodplain.   However,  the  hydraulic  activity  at  this  site  is  almost 
completely  controlled  by  the  Bigfork  Dam  located  approximately  one  mile  downstream. 
The  dam  was  constructed  between  1901  and  1905  creating  electricity  for  the  area. 

This  bridge  was  originally  composed  of  two,  16-foot  timber  spans  on  the  north  approach; 
a  1  52-foot  steel  pony  truss;  and  one,  16-foot  timber  span  on  the  south  approach  --  for  a 
total  length  of  200  feet.   This  information  was  based  on  the  original  "as-built"  plans  of 
1911.    Apparently,  the  flood  of  record  (a  75-year  event)  which  occurred  in  1974 
forced  the  County  to  change  the  approach  spans  to  keep  the  bridge  in  service. 

What  exists  today  is  two  timber  approach  spans  on  the  north  end,  one  being  23.0  feet  in 
length  and  the  other  24  feet-3  inches;  the  same  1 52'  steel  pony  truss;  and  two  timber 
approach  spans  on  the  south  end,  one  is  21  feet-2  inches  and  the  second  is  20  feet-9 
inches  --  combining  for  a  total  length  of  just  over  241  feet. 

MDT  studies  show  that  the  hydraulic  characteristics  of  the  Swan  River  would  essentially 
remain  the  same  with  the  reduced  constriction  from  the  added  encroachments  found  in 
the  163-foot  (Alternate  C).   Since  the  other  options  would  have  less  impacts  on  the 
floodplain,  only  Alternative  C  is  discussed  here. 

Impacts  from  Alternate  C  -  The  following  hydraulic  analysis  performed  by  the  MDT 
shows  that  impacts  to  the  floodplain  from  Alternate  C  are  minimal  in  nature.   By 
demonstrating  that  the  alternative  with  the  most  likelihood  of  causing  significant  impacts 
would  not  change  the  hydraulic  characteristics  of  the  Swan  River,  we  can  draw  the 
conclusion  that  other  alternatives  would  not  have  significant  effects. 
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The  minimum  pool  level  that  can  be  expected  at  the  Bigfork  Dam  is  the  same  as  the 
spillway  crest  elevation  of  the  dam,  3008  feet  above  sea-level.   The  thalweg  (deepest 
point  in  the  river  channel)  at  the  bridge  crossing  is  about  2998  feet  above  sea-level. 
Thus,  the  dam  creates  a  minimum  water  depth  of  about  10  feet  at  the  bridge  crossing. 
The  bridge  site  could  be  considered  part  of  the  impounded  water  confined  by  the  dam, 
or  a  reach  of  the  Swan  River.   The  velocity  of  the  Swan  River  at  the  Base  Flood  ( 100- 
year  Flow  event  flow  rate  of  9620  cubic  feet-per-second  (cfs))  is  3.4  feet-per-second 
(fps)  with  the  existing  bridge. 

The  total  length  of  the  existing  bridge  is  241 -feet.  To  replace  the  existing  steel  truss 
bridge  that  has  timber  approach  spans  and  nearly  vertical  wall  abutments  with  a  new 
bridge  having  sloping  spill-through  abutments  and  prestressed  concrete  beams  would 
require  a  longer  bridge  than  existing.   A  new  bridge  that  requires  no  additional  fill  into 
the  river,  and  thus  causes  no  additional  increase  in  backwater  elevations,  would  be  about 
290'  feet  in  length.   With  abutment  slopes  of  1.5:1,  the  new  bridge  could  be  shortened 
to  the  proposed  163-foot  long  structure  with  only  a  0.2-foot*  increase  in  backwater. 
{*NOTE:   The  figure  of  0.4  was  used  in  earlier  correspondence  and  has  since  been 
changed  to  be  0.2  because  of  a  second  hydraulic  analysis  done  by  the  MPT}   The  100- 
year  event  velocity  increased  from  3.4  fps  to  5.0  fps.   For  the  100-year  frequency,  this 
is  a  minimal  increase.  At  the  average  flow  of  1 160  cfs  (established  from  66  years  of 
USGS  records),  the  velocity  increase  is  negligible,  from  0.6  fps  to  0.9  fps.   The  flood  of 
record  at  the  gage  site  is  8890  cfs  (1974). 

In  summary,  the  flow  rate  through  the  existing  bridge  at  the  100-year  event  is  9620  cfs 
at  a  maximum  velocity  of  3.4  fps.   The  same  flow  of  9620  cfs  would  flow  through  the 
new  bridge  opening  of  Alternate  C  at  5.0  fps  with  an  increase  in  backwater  of  0.2  feet. 
The  existing  surface  elevation  at  the  bridge  during  a  100-year  flood  is  301 3.2'  compared 
to  an  elevation  of  301 3.4'  (hence  the  increase  of  0.2')  for  the  design  found  in 
Alternative  C  for  the  same  event.   These  figures  show  no  significant  impacts  for  Alternate 
C  during  the  100-year  flood  event. 

There  is  a  house  600  feet  upstream  from  the  bridge;  its  floor  elevation  is  301  3.9'.   With 
the  existing  structure,  the  100-year  flood  elevation  600  feet  upstream  is  calculated  to  be 
301 3.5'.   With  the  proposed  bridge  in  Alternative  C  in  place,  MDT  water  surface  profile 
calculations  show  a  100-year  flood  elevation  of  301 3.6  at  this  location  --  an  increase  of 
0. 1 '  over  the  existing  structure  and  0.3'  feet  below  the  house's  floor  elevation. 

This  proposed  project  would  not  promote  or  encourage  development  within  this 
delineated  floodplain,  nor  increase  flood  liability  hazards  from  its  construction.   This 
proposed  project  is  therefore  considered  to  be  in  compliance  with  Executive  Order 
#1 1988.   Since  the  County  administers  permits  concerning  floodplains,  Flathead  County 
floodplain  criteria  will  be  met. 
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2.  Water  Quality 

Construction  of  highway  cuts  and  embankments,  if  left  unchecked,  would  cause 
temporary  erosion  and  siltation  of  the  nearby  river.   Replacement  of  the  bridge  and  or 
piers  would  cause  temporary  soil  surface  disturbances  and  short  term  siltation  into  the 
Swan  River.   Temporary  siltation  control  measures,  such  as  silt  fences,  would  be  utilized 
to  minimize  and  control  siltation.   Work  by  the  river  during  the  construction  would  be 
allowed  only  during  those  periods  specified  by  the  resource  agencies. 

The  MDT  will  develop  a  comprehensive  erosion  control  plan  following  the  Best 
Management  Practices  guidelines.  The  plan  will  also  include  site  specific  Best 
Management  Practices  (BMPs)  prepared  by  the  MDT.   It  will  contain  temporary  and 
permanent  erosion  control  measures  which  would  be  used  during  construction  to  control 
runoff  and  substantially  avoid  or  minimize  any  pollution  in  the  Swan  River. 

Contractors  would  be  required  to  implement  immediate  temporary  and  permanent 
erosion  control  measures.  The  use  of  temporary  seeding,  mulching,  mats,  and  other 
erosion  control  devices  may  also  be  required. 

An  Erosion  Control  plan  would  be  submitted  to  the  Montana  Department  of  Health  sr. 
Environmental  Science's  Water  Quality  Bureau  in  compliance  with  the  Montana  Pollutant 
Discharge  Elimination  System  Regulations  (ARM  16.20.1314)  on  this  proposed  project. 
The  objective  is  to  minimize  erosion  of  disturbed  areas  during  and  following  construction. 


3.  Wetlands 

The  following  is  taken  directly  out  of  the  Biological  Resources  Report  written  by  an  MDT 
biologist,  October  25,  1993;  pages  13-14.   A  complete  copy  of  this  report  can  be 
found  in  the  Appendix. 

"A  wetlands  survey  was  conducted  and  a  Wetlands  Finding  prepared  for  the  proposed  project  in 
May  of  1992  (MDT  1992).  A  supplemental  delineation  was  conducted  in  fall  of  1993.  Two 
wetlands  occur  In  the  immediate  project  area,  and  are  described  below. 

A  MDT/MDFWP  wetland  site  evaluation  form  for  Site  2  is  Included  in  this  report;  the  evaluation 
form  for  Site  1  was  presented  in  the  original  Wetlands  Finding  prepared  for  the  subject  project  and 
is  not  included  here.    However,  summaries  of  wetland  functions  and  values  for  each  of  the  two 
sites,  as  determined  using  the  MDT/MDFWP  wetland  site  evaluation  forms,  are  presented  in  Table 
1.  On  a  scale  from  1  to  24,  Sites  1  and  2  each  rated  a  "16",  or  moderate  to  high  value,  in  terms 
of  functions  and  values  (Table  1 )  when  rated  on  the  wetland  site  evaluation  form. 

Site  1  occurs  north  of  the  bridge  along  the  east  side  of  the  approach  road.  The  wetland  is  an 
approximate  0.7-acre  emergent/scrub-shrub  marsh  adjacent  to  the  river  which  is  dominated  by 
cattail,  willow,  and  red-osier  dogwood,  and  is  bordered  by  patches  of  Dougias-fir/western 
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larch/aspen  forest.  Habitat  interspersion  at  Site  1  is  excellent,  providing  habitat  for  a  variety  of 
wildlife  species. 

Site  2,  an  approximate  2.3-acre  emergent  shallow  marsh,  occurs  north  of  the  bridge  on  the  west 
side  of  the  approach  road.   The  wetland  is  dominated  by  bulrush  and  sedge,  and  was  flooded  to 
depths  of  six  Inches  to  1  foot  during  the  fall  survey.  The  site  provides  some  fish  habitat,  and  is 
likely  used  as  a  foraging  area  for  wildlife  such  as  osprey  and  great  blue  heron. 

Approximately  0.07  acres  of  each  wetland  (a  total  of  0. 1 4  acres)  would  be  filled  as  part  of  the 
approach  road  widening  proposed  under  Alternatives  C  and  D.    Wetland  acres  In  the  immediate 
project  vicinity  would  be  reduced  from  approximately  3  to  2.86  acres;  a  reduction  of  about  5 
percent.  This  would  not  represent  a  significant  loss  to  either  wetland  in  terms  of  function  or  value. 

Originally,  it  was  estimated  that  0.26  wetland  acres  would  be  impacted;  however,  through  design 
modifications,  including  steepening  slopes  and  installing  guardrail  on  the  approach  road,  projected 
wetland  Impacts  have  been  minimized  to  the  extent  practicable  under  Alternatives  C  and  D.  No 
wetland  loss  would  be  anticipated  under  Alternatives  A  or  B. 

As  no  onsite  mitigation  opportunities  have  been  identified,  the  0. 14-acre  balance  will  be  added  to 
the  MDT  Wetland  Ledger  and  compensated  for  when  suitable  mitigation  site(s)  are  identified  and 
approved  by  the  Montana  Interagency  Wetland  Group. 

MDT  will  continue  to  pursue  additional  potential  mitigation  sites  in  the  project  vicinity  in 
compliance  with  the  Interagency  Memorandum  of  Understanding:  Management  and  Mitigation  of 
Highway  Construction  Impacts  to  Wetlands  in  the  State  of  Montana.  All  work  concerning  wetlands 
is  in  accordance  with  Presidential  Executive  Order  I  1990  stating  that  there  will  be  no  net  loss  of 
wetlands  resulting  from  federally  funded  projects.   The  Wetlands  Finding  Report  is  included  in  the 
appendix." 


4.  Fish  fit  Wildlife 

A  Biological  Resources  Report  (BRR)  was  completed  October  25,  1993.   A  copy  of  this 
report  is  attached  in  the  Appendix.   Page  numbers  are  provided  where  text  has  been 
directly  taken  from  that  report.   The  Executive  Summary  is  quoted  here  for  brevity  as 
follows: 

"The  primary  intent  of  the  proposed  project  is  to  improve  the  existing  bridge  over  the  Swan  River 
located  approximately  1.8  miles  northwest  of  Ferndale.   The  "build"  alternatives  include 
rehabilitation  of  the  existing  structure  or  construction  of  a  new  bridge.    Sensitive  biological 
resources  present  in  the  project  vicinity  include  water  marigold  (a  plant  species  of  special  concern) 
and  an  osprey  nest.   Neither  of  these  resources  should  be  significantly  affected  by  any  of  the 
"build"  alternatives.  No  significant  impacts  to  general  wildlife,  vegetation,  or  fisheries  communities 
(including  westslope  cutthroat  and  bull  trout)  would  result  from  the  project.  It  is  the  determination 
of  this  report  that  the  project,  under  any  of  the  4  alternatives,  is  not  likely  to  adversely  affect  the 
bald  eagle,  and  will  not  affect  the  peregrine  falcon,  grizzly  bear,  gray  wolf,  or  water  howellia. 
Approximately  0. 1 4  acres  of  wetlands  would  be  filled  under  either  of  the  new  bridge  alternatives. 
No  onsite  wetland  or  fisheries  habitat  mitigation  opportunities  have  been  identified. 
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Implementation  of  Alternative  A,  the  "no  build"  alternative,  would  cause  the  least  impacts  to 
biological  resources  over  the  short  term,  followed  by  (in  order  of  increasing  impart)  Alternative  B 
(bridge  rehabilitation),  Alternative  D  (new  290-foot  bridge),  and  Alternative  C  (new  163-foot 
bridge)". 

"The  following  mitigation/coordination  measures  are  required: 

•  The  contractor  shall  contact  an  MDT  biologist  to  assess  the  overall  status  of 
nesting  bald  eagles  in  the  project  area  prior  to  the  onset  of  construction.  (BRR, 
P.I) 

•  The  location  of  construction-related  activities,  such  as  staging,  batch  plant,  and 
borrow/gravel  source  activities,  must  receive  prior  review  from  an  MDT  biologist." 
(BRR,  p.1) 

Other  mitigation/coordination  measures  include  timing  restrictions  imposed  on 
construction  activities  on  the  north  approach  road  to  minimize  or  avoid  impacts  to 
nesting  ospreys.   The  following  is  an  excerpt  taken  from  the  Biological  Resources  Report 
concerning  the  mitigation/coordination  efforts  of  necessitated  by  the  osprey  nest  nearby: 

"Several  measures  are  under  consideration  that  would  to  minimize  or  avoid  impacts  to  nesting 
ospreys  which  could  result  from  either  of  the  bridge  replacement  alternatives  (Alternatives  C  and 
D): 

Seasonal  and/or  weather-related  timing  restrictions  imposed  on  construction  activities  on  the  north 
approach  road  may  be  effective  in  reducing  disturbance  to  the  nest  to  insignificant  levels.  Another 
option  would  be  to  remove  the  platform  and  nest  structure  from  the  pole  (outside  of  the  nesting 
season),  and  to  relocate  the  platform  and  nest  to  a  suitable  tree,  snag,  or  pole  in  the  vicinity  of  the 
existing  location,  further  from  proposed  construction  activities.    If  the  nest  were  moved,  the 
original  nest  pole  would  need  to  be  raptor-proofed  to  prevent  the  birds  from  rebuilding  on  the 
same  pole  prior  to  construction.  The  two  power  poles  south  of  the  nest  pole  would  also  require 
raptor-proofing  to  prevent  the  birds  from  nesting  closer  to  the  proposed  construction  area. 

By  relocating  the  nest  or  causing  the  birds  to  nest  further  from  the  construction  area,  disturbance- 
related  impacts  caused  by  construction  activities  would  be  greatly  reduced  or  eliminated.   This 
would  also  likely  benefit  this  and  subsequent  nesting  pairs  over  the  long  term,  as  the  newly 
constructed  or  relocated  nest  would  likely  be  located  further  from  current  and  future  sources  of 
human  disturbance. 

These  measures  are  currently  under  evaluation  by  MDT  and  USFWS  biologists;  a  permit  from  the 
USFWS  would  be  required  to  relocate  the  nest  structure  from  the  power  pole. 

Fisheries  -  Fish  present  in  the  bridge  vicinity  include  warm  water  species  such  as  northern 
pike  and  largemouth  bass.   Cold  water  species  include  rainbow  trout,  westslope  cutthroat 
trout,  mountain  whiteflsh,  and  occasional  brook  trout,  kokanee  salmon,  and  bull  trout. 
Overall,  the  reach  in  which  the  bridge  occurs  is  primarily  used  for  migration.  (BRR,  p. 7) 
Other  species  such  as  the  peamouth,  northern  squawfish,  redside  shiner,  longnose  sucker, 
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large  scale  sucker,  pygmy  whitefish,  slimy  sculpin,  and  yellow  perch  range  in  occurrence 
from  "abundant"  to  "uncommon"  according  to  the  MDFW&T.P  (BRR,  page  7). 

Two  species  of  concern,  westslope  cutthroat  trout  and  bull  trout,  occur  in  the  project 
vicinity.  A  petition  to  list  bull  trout  as  threatened  or  endangered  was  approved  for 
further  evaluation  by  the  USFWS  on  May  1  7,  1993.   No  spawning  has  been 
documented.  (BRR,  p. 8) 

The  fish  ladder  at  Bigfork  Dam  was  sealed  in  1990  to  prevent  upstream  migration  of  lake 
trout  and  lake  whitefish  to  Swan  Lake,  preventing  fish  recruitment  to  the  project  area 
from  below.   There  is  some  recruitment  from  above  the  bridge;  primarily  from  rainbow 
trout,  westslope  cutthroat  trout,  and  mountain  whitefish.  (BRR,  p. 8) 

Impacts  to  fisheries  from  Alternate  A  -  The  "No-build"  are  speculative  over  the  long 
term.   Leaving  the  bridge  as  is  would  foster  the  continued  deterioration  of  the  bridge 
which  could  result  in  an  eventual  collapse.   Collapse  of  the  bridge  would  likely  result  in 
significant  impacts  to  water  quality.  (BRR,  p.  8) 

Impacts  unique  to  Alternate  C  center  around  the  placement  of  the  4000  cubic  yards  of 
new  embankment.    Habitat  at  the  bridge  and  in  the  vicinity  is  suspected  to  be  used  for 
spawning,  rearing,  and  maturing  by  northern  pike,  and  for  rearing  and  migration  by  trout 
and  mountain  whitefish.   It  is  estimated  that  between  0.2  and  0.3  acres  of  habitat  would 
be  lost  under  the  new  bridge  abutments.  Additional  small  amounts  of  habitat  would  be 
lost  via  the  construction  of  the  two  piers. 

Habitat  similar  to  that  which  would  be  lost  to  construction  is  abundant  in  the  immediate 
area;  consequently,  it  is  inappropriate  to  consider  the  affected  habitat  as  especially 
unique,  limiting  ,  or  critical  to  local  fish  populations.   No  significant  hydrological  impacts 
or  effects  on  fish  movement  at  the  bridge  are  anticipated.   The  MDFWscP  has  suggested 
improving  a  floater  take-out  area  at  Bear  Creek  ,  approximately  4  miles  upstream  of  the 
bridge  on  the  Swan  River  as  mitigation  for  the  loss  of  fishery  habitat  (MDFW&rP  1993). 
It  is  determined  that  construction  of  the  163-foot  bridge  would  not  significantly  affect 
fish  habitat  or  activities  in  the  project  vicinity,  including  those  of  westslope  cutthroat  and 
bull  trout.   (BRR,  p.9) 

Impacts  from  Alternative  B  -  Rehabilitation,  and  Alternative  D  -  Building  a  new  290-foot 
structure,  on  fisheries  resources  would  be  less  than  those  potentially  occurring  under 
Alternate  C  as  previously  discussed.   As  no  additional  encroachment  into  the  river  at  the 
bridge  abutments  would  be  required  under  Alternatives  B  or  D,  it  follows  that 
approximately  0.2  to  0.3  acres  less  fish  habitat  would  be  lost  under  these  alternatives 
than  would  be  lost  under  Alternative  C.   Since  it  is  unknown  whether  rehabilitation  would 
require  substructure  improvements,  amounts  lost  to  these  potential  improvements  is  also 
unknown,   However,  it  is  presumed  that  these  losses  in  habitat  would  not  exceed  0.1 
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acres.    It  is  determined  that  implementation  of  Alternatives  B  and  D  would  not 
significantly  affea  fisheries  or  hydrological  resources  in  the  proiea  area.(BRR,  p.  10) 

Best  management  practices  for  sediment  and  erosion  control  during  construction  would 
be  employed  in  compliance  with  applicable  water  quality  permits.  Consequently,  no 
significant  long  term  turbidity-related  impacts  are  anticipated. 

Plants  -  Two  plant  species  of  special  concern  in  the  project  are  the  water  marigold 
(Bidens  Beckii)  and  the  western  witchgrass  (Panicum  occidentale).   Each  of  these  are  on 
the  Montana  Natural  Heritage  Program's  "watch"  list,  which  includes  species  considered 
too  common  to  be  listed  as  "sensitive"  but  for  which  information  is  lacking.   However, 
each  species  has  been  assigned  a  state  rank  of  S2.   This  ranking  indicates  that  they  are 
considered  imperiled  in  Montana  due  to  rarity  of  populations  (6  to  20  statewide 
occurrences).   Neither  of  these  plant  species  should  be  impacted  by  the  proposed 
transportation  improvement  (BRR,  p.  4). 

Conclusion  -  It  is  has  been  determined  that  the  proposed  action  is  not  likely  to  adversely 
affect  the  bald  eagle,  and  will  not  affect  the  peregrine  falcon,  grizzly  bear,  gray  wolf,  or 
water  howellia.   The  specified  mitigation  measures  found  in  the  Biological  Resources 
Report  located  in  the  Appendix  of  this  document  have  influenced  this  conclusion.   These 
measures  are  subject  to  subsequent  review  by  the  Endangered  Species  Office  of  the 
USFWS  to  determine  compliance  with  the  Endangered  Species  Act.  Consequently,  any 
substantive  deviation  from  the  proposed  mitigation  measures  will  require  approval  from 
that  office  (BRR,  p.  13) 


5.  Archeological  and  Historical 

The  MDT  performed  a  Cultural  Resources  Survey.   The  survey  yielded  limited  prehistoric 
materials.   No  sites  were  identified. 

The  Historic  American  Engineering  Record  (HAER)  inventory  of  the  Swan  River  Bridge 
near  Ferndale,  as  well  as  the  bridge  at  Bigfork,  shows  they  were  recorded  as  part  of  a 
historic  bridge  inventory  in  1979  and  1980.   The  inventory  lists  the  bridges  as  being 
classified  in  Category  III  by  the  Montana  Department  of  Transportation  and  the  State 
Historic  Preservation  Office  (SHPO).   This  classification  means  that  the  bridges  are 
ineligible  for  listing  on  the  National  Register  of  Historic  Places.   Clearance  to  construct 
the  proposed  project  was  received  from  SHPO  on  June  8th,  1988. 

A  private  consultant  specializing  in  historic  bridge  rehabilitations  gave  a  slide  show  and 
held  a  discussion  about  the  Swan  River  Bridge  near  Ferndale  at  a  public  meeting  on 
February  20th,  1993,  at  7:30pm  at  the  Methodist  Church  in  Bigfork.   The  consultant 
submitted  his  expert  opinion  on  the  state  of  the  existing  bridge,  describing  his 
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recommendations  and  comments.   During  this  meeting  there  was  a  discussion  of  the 
history  of  the  bridge  and  the  flood  of  1974.  A  copy  of  the  consultant's  report  is 
attached  in  the  Appendix. 


6.  Noise 

No  existing  noise  sensitive  areas  have  been  identified  in  the  vicinity  of  the  proposed 
bridge  improvement.  A  detailed  noise  analysis  was  not  done  and  is  not  required  for 
projects  such  as  this  involving  no  potential  for  impacts. 


7.  Visual 

A  formal  Visual  Assessment  was  done  to  evaluate  the  visual  impacts  of  the  existing 
aesthetic  values  in  and  around  the  Swan  River  bridge  located  west  of  Ferndale  in  Flathead 
County,  Montana.   This  report  may  be  found  in  its  entirety  in  the  Studies  and  Reports 
section  of  the  Appendix.   The  Results  and  Conclusions  portion  of  the  Visual  Assessment 
is  included  and  reads  as  follows: 

Results 

The  data  suggest  that  the  proposed  bridge  improvement  would  cause  minor  detriments  to 
the  aesthetic  value  and  overall  visual  quality  in  the  area.   The  data  demonstrate  that  the 
farther  one  gets  from  the  bridge  site  the  less  impacts  it  has  on  the  visual  qualities  innate 
to  the  area. 

The  majority  of  the  people  seeing  this  bridge  are  those  traveling  east  and  west  on  Route 
209  at  more  of  a  "macro"  level  --  when  the  bridge  is  in  the  distant  middleground  or  part 
of  the  background.   The  view  time  of  exposure  to  this  group  of  people  is  short  in 
duration. 

The  people  most  frequently  seeing  the  bridge  site  are  the  visiting  recreationists  and/or  the 
local  residents  coming  off  of  Route  209  and  crossing  the  Swan  River.   The  view  time  of 
exposure  for  this  group  of  people  is  short  to  moderate  lengths  of  time  (from  30  seconds 
to  half  a  day).  At  this  "micro"  level  --  where  the  bridge  is  more  a  part  of  the 
middleground  and  foreground  -  the  minor  changes  in  the  esthetics  of  the  area  would  be 
more  noticeable  due  to  proximity.   However,  the  changes  outlined  in  this  assessment  are 
shown  to  be  minor:  or  a  one  point  difference  on  a  seven-point  scale  in  the  over  all  Visual 
Quality. 


20 


ENVIRONMENTAL  ASSESSMENT 


BR  901 5  (1 1 )  -  C#  1 1 32  Swan  River  Bridge  by  Ferndale,  MT 


Conclusions:  Though  the  data  suggest  no  significant  losses  in  the  visual  qualities  of  the 
area  from  the  proposed  improvement  of  the  Swan  River  crossing  between  Bigfork  and 
Ferndale  just  off  Route  209,  it  is  anticipated  that  the  residents  in  the  area  and  of  Bigfork 
would  perceive  a  significant  change.  This  change  can  be  attributed  to  the  absence  of  the 
steel  truss  that  has  been  standing  since  1911.  The  truss  has  become  a  signal  to  the 
westbound  motorist  informing  them  that  Bigfork  is  2  miles  away.  Also,  for  floaters,  the 
bridge  has  been  a  signal  to  move  toward  the  left  bank  and  prepare  for  pulling  into  shore 
since  this  is  the  last  and  most  easily  accessible  take-out  before  the  Bigfork  Dam.   If  the 
Alternative  C  is  chosen,  there  will  still  be  a  bridge  there,  only  a  different  looking  one.    It 
would  be  wider  and  safer  and  the  finished  deck  would  be  a  little  higher,  and  some  of  the 
trees  would  be  gone.   Where  there  is  now  an  82-year-old  steel-truss  bridge,  a  new 
concrete  stringer-type  bridge  would  stand. 

The  controversy  between  the  aesthetics  of  the  proposed  bridge  and  the  existing  bridge,  is 
cognitive  in  nature  --  what  is  perceived  by  the  different  viewers.   Arguably,  the  fact  of 
change  is  the  source  of  visual  discomfort  rather  than  its  nature  or  the  change  itself,  for 
the  perceived  visual  impacts  are  made  up  of  the  visual  resource  change  combined  with 
the  viewer  response.   This  report  demonstrates  that  the  visual  resource  change  is  minor 
while  the  viewer  response  varies  with  each  viewer. 

This  assessment  has  provided  an  objective  approach  to  quantifying  characteristics  which 
are  difficult,  at  best,  to  qualify.   This  process  is  set  forth  in  a  manual  entitled  Visual 
Impacts  Assessment  for  Highway  Projects  provided  by  the  U.S.  Department  of 
Transportation's  Federal  Highway  Administration  and  the  Office  of  Environmental 
Quality.   The  goals  of  this  manual  are  to  provide  a  means  of  objectively  quantifying  that 
which  is  subjectively  perceived  through  a  qualitative  analysis  using  the  concepts  of  art  and 
architecture  involving  vividness,  intactness,  unity,  forms,  lines,  colors,  and  textures  and 
other  art  and  architectural  techniques.  The  purpose  of  this  manual  is  to  provide  a 
background  of  information  in  order  to  perform  a  step-by-step  outline  for  a  Visual  Impact 
Assessment.   For  more  information  on  how  this  assessment  was  prepared,  consult  the 
manual  mentioned  above. 


8.  Air  Quality 

This  proposed  project  is  located  in  an  "unclassifiable"  area  of  Montana  for  air  quality 
under  40  CFR  81.327.   As  this  type  of  project  has  no  impacts  on  regional  emissions 
according  to  the  June  7,  1991  USDOT  fit  EPA  Interim  Guidance  For  The  Clean  Air  Act 
Amendments  --  Section  6.2  and  the  Appendix  --  a  carbon  monoxide  (CO)  analysis  will 
not  be  necessary.   Therefore,  this  proposed  project  complies  with  the  1990  Clean  Air 
Act  Amendments  (23  U.S.C.  176  (c))  during  "Phase  I"  of  the  "Interim  Period". 
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9.  Hazardous  Materials 

There  are  no  known  sources  of  hazardous  waste  in  the  project  area  or  from  the 
alternatives.   During  construction,  accidental  spills  may  occur  from  contractors  operations 
and  equipment.   All  contractors  will  be  directed  to  take  precautions  to  minimize  the 
effects  of  construction  operations  and  to  prevent  any  leakage  or  spilling  of  fluids  from 
their  equipment.   Should  Alternative  (B)  be  selected,  the  removal  of  lead-based  paint 
would  be  treated  as  a  hazardous  material. 


10.  Construction 

Bridge  construction  activities  on  the  Swan  River  Bridge  near  Ferndale  would  cause 
temporary  inconveniences  to  the  local  traveling  public  and  recreation ists  for 
approximately  one  to  two  years  after  construction  begins;  less  if  the  option  to  rehabilitate 
is  chosen.   The  inconveniences  include  longer  travel  times,  detours,  complete  closure, 
and  additional  noise  and  dust  due  to  the  heavy  machinery.  Contractors  would  be 
required  to  minimize  construction  noises  by  having  mufflers  on  all  equipment  as  required 
by  state  or  local  laws.   They  would  also  be  required  to  control  dust  during  construction 
operations  by  use  of  water  or  other  approved  dust  suppressants. 

Specific  traffic  control  plans  would  be  prepared  by  the  MDT  as  part  of  the  construction 
contract  documents.  Elements  addressed  in  the  traffic  control  plan  include,  but  are  not 
limited  to  the  following: 

--  Signing, 

--  Timing  of  work  on  weekends  and  Holidays, 

-  Timing  of  closures, 

--  Limitations  of  work  during  winter,  and 

-  Prescheduling  and  notice  of  extended  closures. 


1  1.  4(f)  Lands 

Section  4(0  of  the  Department  of  Transportation  Act  of  1966  as  amended  provides  for 

the  protection  of  publicly  owned  parks,  recreational  lands,  historical  sites,  and  wildlife  and 

waterfowl  refuges.  The  proposed  reconstruction  would  not  impact  any  Section  4(0 

lands. 
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VI.    PERMITS  REQUIRED 

The  following  permits  would  be  required  before  Alternatives  B,C,  and  D  could  be  built: 

*401-  All  work  will  be  in  accordance  with  Section  319  of  the  Water 

Quality  Act  of  1987  (P.L.  100-4).   Control  of  water  pollution  for 
both  specific  and  non-point  sources  will  be  as  described  in  the 
National  pollutant  Discharge  Elimination  System  Permit  (P.L.  92- 
500). 

*402-  This  proposed  project  will  require  a  Clean  Water  Act  (33  U.S.C. 

1251  -1376)  -  Section  402/Montana  Pollutant  Discharge 
Elimination  System  permit  from  the  Montana  Department  of  Health 
sc  Environmental  Science's  Water  Quality  Bureau. 

*404-  A  Clean  Water  Act  (33  U.S.C.  1 25 1  - 1 376)  -  Section  404  permit 

from  the  U.S.  Army  -  Corps  of  Engineers  (COE).  The  COE  will 
make  a  determination  whether  an  individual  or  nationwide  permit 
will  be  appropriate  for  the  proposed  project. 

*  1 24-  A  124  SPA  Stream  Protection  Act  Permit  for  compliance  with  MA 

75-7-103(4)  was  submitted  for  approval  to  MDFW&cP  on  June  30, 
1992. 

*MAA-         A  Memorandum  of  Authorization  sc  Agreement  also  was  approved 
by  the  MDFWscP. 

*FEMA         A  Federal  Emergency  Management  Agency  floodplain  permit, 
administered  by  the  county  with  jurisdiction. 
(Not  required  for  Alternate  B  -  Rehabilitation) 

*3A  Authorization  A  permit  obtained  by  the  contractor  allowing  short-term 
activity  that  may  cause  unavoidable  short-term  violations  of  state  surf3. . 
water  quality  standards  for  turbidity,  total  dissolved  solids,  or  temperature. 
This  permit  is  administered  by  the  Water  Quality  Bureau,  Department  of 
Health  and  Environmental  Sciences. 
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VII.    COORDINATION  AND  CONSULTATION  WITH  OTHERS 

A.  Agency  Coordination 

In  preparing  this  Environmental  Assessment,  the  MDT  coordinated  and  received 
comments  from  the  following  agencies  and  parties: 

Montana  Department  of  Fish,  Wildlife  and  Parks 

Flathead  County  Commissioners 

Montana  Department  of  Health  and  Environmental  Sciences 

Federal  Highway  Administration,  Region  #8 

U.S.  Fish  and  Wildlife  Service 

Natural  Heritage  Program,  Montana  State  Library 

U.S.  Army  Corps  of  Engineers,  Department  of  Resources  and  Conservation 

Montana  State  Historic  Preservation  Office,  Historical  Society 

Friends  of  Wild  Swan 

B.  Public  Involvement 

On  October  1 5,  1987  a  letter  of  intent  was  sent  to  the  Daily  Interlake  and  the  Bigfork 
Eagle.   The  news  releases  also  solicited  comments  on  the  proposed  project. 

A  second  new  release  appeared  in  the  same  newspapers  December  23,  1992  and  invited 
people  to  a  public  scoping  meeting  to  be  held  at  the  Bigfork  High  School  Music  Room  on 
January  1 1,  1993.   The  meeting  offered  an  opportunity  for  an  exchange  of  information 
with  citizens  interested  in  the  project.  About  35  local  residents  attended.   There  was 
some  opposition  to  the  project  by  individuals  who  thought  that  the  project  was  not 
necessary  or  that  the  environmental  impacts  may  be  too  severe. 

On  Saturday,  February  20th,  1993,  a  meeting  was  held  in  Bigfork  at  the  Methodist 
Church.  The  meeting  was  held  and  organized  by  private  citizens  who  had  a  consultant 
perform  an  independent  study  of  the  bridge  site.   Notes  from  that  meeting  are  included 
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in  the  Appendix  as  is  the  report  from  the  consultant.   Note:  the  Correspondence  section 
of  the  Appendix  is  ordered  chronologically. 

A  formal  public  hearing  will  be  held  in  which  this  Environmental  Assessment  will  be 
presented  to  the  public.  Additional  public  comment  will  be  received  at  that  time,  and 
will  be  evaluated  to  determine  whether  significant  impacts  would  occur  should  any  of  the 
build  alternatives  be  selected. 
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C.  Distribution  List  of  Document 


U.S.  Department  Transportation 
Federal  Highway  Administration 
301  S.  Park 
Drawer  #10056 
Helena,  MT  59626 

U.S.  Department  of  the  Interior 
Director,  Office  of  Environmental  Affairs 
1849  C  Street  Northwest 
Washington  D.C.,  202420  -  0001 

Environmental  Quality  Council 
Office  of  the  Director 
Capitol  Post  Office  Box  2  1  5 
Helena,  MT   59620 


U.S.  Department  of  the  Interior 
Chief,  Envlr.  Impact  Assessment  Program 
U.S.  Geological  Survey,  MS  760 
432  National  Center 
Reston,  VA   22092 

State  Clearinghouse 
Lieutenant  Governor's  Office 
Capitol  Building 
Helena,  MT   59620 

Montana  Department  of  Natural  Resources 
«  Conservation 
1  520  East  6th  Avenue 
Helena,  MT    59620-2301 


Jack  G.  Thomas 

Montana  Dpt.  of  Health  ST.  Envir.  Sciences 

Water  Quality  Bureau 

Cogswell  Building 

Helena,  MT  59620 

U.S.  Department  of  the  Interior 
Fish  St  Wildlife  Service 
301  South  Park 
P.O.  Box  10023 
Helena,  MT   59626 

Flathead  County  Commissioners 
Flathead  County  Courthouse 
Kalispell,  MT   59901 


Montana  State  Library 
1515  East  6th  Avenue 
Helena,  MT   59620-  1800 

Steve  Kelly 

c/o  Friends  of  Wild  Swan 
127  West  Main   #F 
Bozeman,  MT   59715 

Save  the  Swan  River  Committee 
C/O  Tammy  and  Gary  Riecke 
P.O.  Box  363 
Bigfork,  MT   599 1  1 


Abba  Liechtenstein,  P.E.,  DR. 

26  Trafalgar  Road 

Tenafly,  New  Jersey,  07670 


Eng. 
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VIII.  EXHIBITS 

[Plans,  details,  etc.  will  be  included  here  when  an  alternative  is  selected  and  developed] 

IX.  APPENDICES 

See  the  following  sections  separated  by  yellow  paper. 


Appendix  A:   List  of  Preparers 


Edrie  L,  Vinson,  Chief 

Environmental  and  Hazardous  Waste  Bureau 

Montana  Department  of  Transportation 

P.O.  Box  201001 

Helena,  MT  59620-1001 


Dale  W.  Paulsen 

Federal  Highway  Administration,  Region  #8 

301  S.  Park 

Drawer  10056 

Helena,  MT   59626 
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27-  * 


A- 


/Ca^kkicMj^ 


DEPARTMENT    OF   THE    ARMY 

CORPS    OF    ENGINEERS.    OMAHA    DISTRICT 

215    NORTH     I7TH    STREET 

OMAHA,    NE3RASKA     68IQ2-<t978 


REPLY  TO 

ATTENTION    OF 


November  18,  1993 
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U.S.  Army  Corps  of  Engineers 
1520  Ecst  6th  Avenue 
P.O.  Box  202301 
Helena,  Montana  59620 


Gordon  StocksMd,  Acting  Chief 
Environmental  8c  Hczardous  Waste  Bureau 
Montanc^Deparrment  of  Transportation 
2701  Prospect  Avenue 
Helena,  Montana  59620-9672 

Dear  Mr.  Stockstad: 


This  is  in  reference  tcmy  meeting,  with  Mr.  Karl  Helvik  on  November  16, 
1993,  concerning  the  Swan.  River  Bridge  Environmental  Assessment  (Project  BR 
9015(11).  We -discussed  Corps  of  Engineers'  letter  of  comment  dated 
September  22,  1993. 

The  updated  Environmental  Assessment  (EA)  and  aerial  photography 
provided  by  Mr.  Helvik  addresses  our  comments  identified  in  our  September 
letter.   Concerning  our  comment  number  5,  'The  EA  indicates  that  in  lieu  of  the 

fishery  impacts  that  would  occur  for  alternative  C mitigation  in  the  form  of 

improving  Bear  Creek  FAS. ..is  not  acceptable  mitigation".  Our  comment 
remains  the  same  pertaining  to  this  item.  It  is  not  known  at  this  time  whether 
mitigation  will  be  required  for  adverse  impacts  associated  with  any  of  the 
alternatives.  It  appears  the  only  alternative  which  may  require  mitigation 
would  be  Alternative  C,  construction  of  a  new  163-foot  bridge.  It  also  appears 
that  the  aquatic  areas  that  would  be  filled,  however  small,  have 
characteristics  that  could  justify  mitigation.  Although  more  costly,  it  appears 
that  Alternative  D,  construction  of  a  new  290-foot  bridge,  would  be  the  "least 
damaging  practicable  alternative'.  If  required,  and  if  the  cost  of  mitigation  for 
Alternative  C  is  added  to  its  total  project  cost,  total  project  costs  for 
alternatives  C  and  D  would  be  somewhat  closer.  Mitigation,  again  if  require^ 
should  be  located  on  the  same  river  system  within  a  general  range  from  the 
downstream  dam  to  approximately  3  or  4  miles  upstream  from  the  project 
area. 


'  < 


The  proposed  project  does  not  appear  to  have  impacts  that  would 
significantly  affect  the  quality  of  the  human  environment  and  thus  req!,  re  the 
preparation  of  an  Environmental  Impact  Statement. .  The  proposed  project 
could  possibly  be  authorized  under  a  Nationwide  Permit  in  accot dance  with 
33  CrR  Part  330,  Appendix  A.  Alternatives  should  be  considered  that  would 
reduce  the  amount  of  fill  material  that  would  be  discharged  into  the  cquatic 
ecosystem  (for  road  construction,  abutments,  piers).  Thank  you  for  this 
opportunity  to  review  your  updated  Environmental  Assessment  and 
consideration  of  our  comments.  We  would  appreciate  being  notified  of  any 
public  meetings  that  may  be  held  in  relation  with  this  proposed  project. 


Sincerely, 

Doug  McDonald 
Project  Manager 
Helena  Regulatory  Office 
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Mny    *«>ars    b«for«.      Mltji 

*eters  south  of  the  water 
driveway       She   found  d'st 
oranqfsh    brown    silty    iand 
mors    rrmqijh   jilt   the 
gr*yish    s*r.Oy 
nave    be*"    rery 
sabi  tatmn. 

rhe    'Ounty   r«( 


lossillon  dug  a  test  pit  here  east  of  >he  bridge,  i 
;  edge,  and  20  me'ers  northeast  if  the  center  of  the 
tied  st-atigraphy,  5  cm  0f  humus;  S  cm  of  ash,  4  cm 
a  s»»>ar  if  dirt  brown  with  hi-jh  ?rgan'C  material; 
!  2-3  cm,  but  slightly  lighter  In  color;  and  then 
It,  probably  Insitu  Material.  The  natural  rfver's  -dge  would 
teep  her-,   and  most    likely   ft  was   unsuitable   for  human 


Us    nf    'he 
arge   boulde 


lad  connecting   the  bridge    *o   FAS   219    is   cut    In   *he 
secondary   road  constriction.      [   -alked    the   cut   bank   and  ohserv 
intemfired  wit1'   rill.     J   <-w  broken  bottles  wpre    in   the  ditch. 
~f   .irlfer   vintage  w*r-    identified.      Still    on   the   south   side,    and   to   *b*   -est 
of   the  bridge,    the  hillside   to   the  water's   edge  -as   steeo,   and   la-ge  bou'dors 
ctutter-d  the  surface.     Kitzl  Rossi'lon  scnped  the  duf  from  th»  surface 
about  I  meters    frW  the  county  road.     Mo  artifacts  were  observed    in   the 
gnyish  dirt,     "en  alters   further   -esc,    she  cleared  away   the  duff,   and  again 
?ound  no  artifacts.     I   am  completely  convinced   that   the  area  was    totally 
disturbed   by  previous   instruction  work. 

t   -alked  to   the  north  bank,   crossed  the  bridge  and  confirmed   that   the   approach 
road   to   the  bridge  .a;   fin   flate*-1at.      [    returned   along   the  opposite  side  of 
'—  road  and   again  was   sure   inly  'ill   material   was   visible   in   the  project 


ar»a . 


wnr) 


hat    'ou   11 


cle 


this    pr 


_-  to  proce 
inr*  with  Section   106   of   the  Historic  Preservation  Act.      tf  you   have  any 
ouestions,   please  call    and  discuss    them  with  me   so   that  we   can   expedite   the 
review  process,      rhank  you. 


kW, 


^P-RIE  VINSON.  ARCHITECTURAL  HISTORIAN 
;NV1R0NHENTAL  WIT 


EV:cm-2/y 
Enclosures 


S.  C.  Kotogi 

H.  H  Rognlie 

K.  F.  Skoog 

V.  0.  9orden 


DEPARTMENT  OF  HIGHWAYS 


ay  ?S.    19W 


Kathy  Huppe 
Sta'e   Histor'c   Pr- 
?25  Nor*h  Roberts 
Helena.  NT     59620 


9R  9ni5(ll) 

'WAN  RIVER,  FUTHEAO  COUNTS 


Th?  S»an  River  bHdge  is  located  on  a  county  rgad  that  connects  wit*'  £*' 
about  2  miles  east  of  5ig  Fork.  The  bridge  -as  constructed  jn  ign  by  >   ' 
Bayne  and  Company,  and  has  been  recorded  as  SHPO  #221,  pr(nri*y   ?.   I*  .as  f\t 
considered  ellqible  for  listing  on  the  National  Register. 

From  the  bridge,  facing  upstream  or  east,  one  on  -,ee  'he  st-ne  filled   rib 
log  structures  that  probably  served  as  foundations  for  pi»rs  'or  'his  01  an 
earlier  bridge  'hat  was  situated  with  a  considerable  s^ew.  Th#  historic 
record  makes  no  mention  of  a  previous  Structure  or  the  movino  of  this  ore. 

In  l?f>4,  FAS  209  was  reconstructed.   It  passes  the  project  irea  along  a  s'efp 
north  facing  slope.  Construction  entailed  cutting  info  the  slope  to  form  *>e 
road  bed,  and  the  spoil  material  was  piled  down  slope  (north)  toward  th" 
river.  Just  west  of  the  bridge  the  slope  was  so  or-cfplrous  as  to  roou-'" 
riprap,  which  was  formed  of  the  large  boulders  made  available  from  blas''"o  •- 
construct  the  road.   In  short,  the  entire  south  side  of  the  nroi-rt  ar«a  h*< 
been  altered  by  road  construction  and  by  bridge  relocation. 

The  north  side  of  the  Swan  is  shallow,  swampy  during  low  water,  *nd  the  coun*v 
road  th.it  follows  it  is  cut  from  the  south  slope  of   1  hillside   An  ipproad 
road  to  the  bridge  was  constructed  of  fill  materials,  probably  those  resul*'no 

from  road  construction  along  the  slope. 

I  walked  the  south  side  project  area  In  intervals  ranging  frcm  10  fo  !e 
meters,  depending  on  the  accessibility  of  the  terrain.  Visibility  wa«:  po"' 
due  to  heavy  undergrowth,  deciduous  trees  (probably  willow  and  aspen)  ard 
cedar.   Ground  surface  was  bare  along  a  narrow  driveway  or  dirt  road  leadlna 
upstream  to  a  private  cabin,  and  In  the  vicinity  of  a  boat  unloading  mad  n**t 
to  the  bridge.  Near  the  boat  facility  was  an  informal  camo*ng  area  and  a  Mr* 
pit  indicated  recent  and  frequent  use.   Near  here,  the  old  brido-  approach 
would  have  been  located,  and  I  speculated  that  the  site  had  been  filled  tn 
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No. 81-0408431  289  Swsn  Retreat 

(406)837-4279  BigFork,  ^t, 

***************************************************************** 
January  21,  1993 

Montana  Dept.  of  Transportation 
P.  O.  Box  7039 
Missoula,  Mt.  59807 

Certified*   ^T  |  ^01  3V3 

Att:  James  T.  Weaver,  P.E. 
District  Engineer 

Dear  Mr.  Weaver, 

Thank  you  for  conducting  the  recent  public  meeting  regarding  the 
old  bridge  on  the  Swan  River  east  of  Bigfork. 

>  - 

Our  family  began  crossing  this  bridge  almost  on  a  daily  basis 
since  December  of  1967  and,  without  question,  a  new  facility  is 
needed.   We  support  the  use  of  Federal#State  funding  to  build  a 
new  structure.  The  bridge  is  worn  out!   By  the  nature  of  my  work, 
I  use  all  bridges  in  Flathead  County  as  well  as  all  br^  ->  5   in 
three  adjacent  counties. 

We  must  not  repeat  what  a  special  interest  group  did,  with   !  c 
help  of  the  Lake  County  Commissioners,  on  a  bridge  upstream  on 
the  same  river  in  Lake  County.   This  bridge  was  closed  as  being 
unsafe  for  a  long  time  as  Lake  County  did  not  have  the  monies  to 
;  ;take  care  of  the  needed  repairs. 

The  group  finally  applied  enough  pressure  so  that  a  band-aid 
repair  approach  was  used.  The  bridge  went  from  two  lane  to  one 
lane  with  a  height  restriction  and  a  small  load  limit  &  is 
worthless  except  to  foot  traffic  and  passenger  vehicles.  It  does 
hot  meet  the  needs  of  the  tax  payers  &,  will  not,  until  it  has 
; -been  replaced. 

Bigfork  is  blessed  with  an  outstanding  Fire  Dept.,  a  QRU,  a 
public  school  bus  system  &  a  county  road  crew.   This  excellence 
did  not  just  happen,  it  was  created  by  the  hard  work  of  many 
citizens.   For  them  to  receive  these  services,  the  providers  are 
required  to  detour  for  miles  &  miles  because  of  the  old  bridge. 
The  bridge  is  82  years  old! 


Page  2 

The  line  crew  trucks  of  PPL  &  REC  can  not  use  the  bridge.   TCI 
can  not,  UPS  probably  not.   Local  contractors  can  not.   Neither 
can  the  garbage  or  septic  services  or  anything  greater  than  3  ton 
including  a  pickup  full  of  firewood.   The  bridge  is  not  worth 
repairing  &,  any  repair  in  short,  is  a  waste  of  dollars! 

If  the  Bigfork  Fire  Dept.,  is  assisting  the  Creston  unit  &  my 
home  catches  on  fire,  the  Ferndale  unit  will  assist  the  Bigfork 
area  &  me.   For  them,  its  3  miles  via.  a  new  bridge  vs  a  12  mile 
detour  because  they  can  not  use  the  old  bridge.  If  the  anti  new 
bridge  group  drags  out  this  needed  construction,  &  my  home  burns 
down  as  a  result  of  an  unnecessary  detour,  they  will  be  faced 
with  litigation.   Plain  &  simple. 

I  have  faith  in  the  judgement  of  the  our  County  Commissioners  &, 
like  me,  they  know  that  a  fire  truck,  a  snow  plow,  a  school  bus, 
&  a  dump  truck  must  have  priority  over  any  historical  interests. 
The  priorities  must  be  &  will  be  measured  by  the  needs  of  the 
majority.   The  bridge  was  designed  for  Model  A  traffic.   These 
vehicles,  like  old  bridges,  are  in  short  supply.   Let  us  pray 
that  we  are  not  required  to  restore  &  resort  to  the  Mode)    v  T 
again  for  the  sake  of  history. 

Jim,  as  an  engineer,  you  know  a  new  bridge  is  needed.   The  bridge 
&  the  approaches,  in  my  opinion,  must  be  designed  to  a  handle  the 
waters  of  a  100  year  flood.   I  request  that  a  study  be  made  to 
determine  the  potential  run  off  to  support  the  design.   The  study 
should  be  easy  as  the  DSGS  has  an  upstream  gauging  station  &  I 
ask  that  you  provide  me  with  a  copy  of  this  report. 

The  Swan  River  drains  671  square  miles,  or  just  over  18  townships 
&  high  water  occurred  in  1894,  1910,  1926,  1933,  1947,  1964,  & 
1974.   High  water  occurs  on  an  average  of  every  11.4  years  so  we 
are ^certainly  over  due.   In  1991  we  had  the  right  chemistry  but  a 
flood  just  did  not  happen.   Three  over  flights  have  been  taken  in 
the  last  30  years  &  these  aerial  photos  clearly  identify  the 
flood  plain.   Since  1980  many  new  homes  have  been  built  in  the 
flood  plain  upstream  &,  new  bridge  or  not,  these  people  are  going 
^o  be  in  for  a  major  surprise  at  some  time  in  the  future. 

I  was  not  here  in  1947  but  am  aware  of  the  high  water  in  1964  & 
1974.   In  about  1972,  the  Flathead  county  road  dept.,  decided  to 
pave  from  the  old  bridge  to  Bermels  Store.   Prior  to  then  there 
was  no  north  approach  &  high  water  passed  under  &  around  which, 
of  course,  closed  the  road. 
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The  road  dept.f  elected  to  build  the  north  approach  without  a 
proper  run  off  design  against  the  will  of  the  citizens.   A  group 
of  concerned  people  put  the  county  commissioners  on  notice  of 
potential  property  damage  &  a  copy  of  the  document  was  filed  with 
the  clerk  &  recorder.   The  poorly  designed  north  approach,  in 
their  opinion,  created  a  head  gate  affect  which  allowed  water  to 
raise  &  back  up  on  an  established  pond  elevation  that  already 
existed  by  the  PPL  dam  down  stream.   A  second  fear  is  that  trees 
or  a  building  could  lodge  underneath  the  old  structure  in  high 
water  adding  to  further  elevation  problems. 

I  live  up  stream  about  2  miles  from  the  old  bridge.   The  1974 
high  water  was  6"  lower  at  my  place  than  the  high  water  of  1964. 
However,  the  records  clearly  show  that  the  1964  flood  had 
significantly  more  volume,  both  at  West  Glacier  &  in  the  Swan. 
The  group  felt  that  the  north  approach  created  a  dam  &  allowed 
the  semi-controlled  river  level  to  rise  unnecessarily 
constituting  negligence  by  design.   That  negligence,  if  any, 
would  be  the  responsibility  of  the  road  dept.,  if  property  damage 
occurred.   So  far  so  good,  no  flood  &  no  damage. 

Neither  you,  nor  I,  have  no  way  of  knowing  if  its  going  to  rain 
40  days  &  40  nites  again  but  we  both  know  that  it  will  rain  & 
snow  in  the  Swan  Valley  every  year.   With  the  right  combination, 
the  river  will  flood  again  &  again.   Most  of  the  townships  are  at 
higher  elevation  containing  the  snow  pack  along  the  Mission  & 
Swan  Mountain  ranges. 

The  new  construction  must  be  designed  to  handle  a  100  year  flood. 
Nothing  more,  nothing  less.   If  the  proper  study  &  design  is  not 
made  &  upstream  property  damage  results  because  of  this,  the 
Federal,  State  &  County  agencies  will  be  faced  with  litigation. 

Please  call  or  write  if  we  can  be  of  further  assistance. 


Sincerely, fl 

mm 


\fJLU  iQ 

Al;  Russell 

c.c.  Flathead  County  Commissioners 
c.c.  Flathead  County  Attorney 
c.c.  Flathead  County  Bridge  Dept. 
c.c.  Flathead  Clerk  &  Recorder 
c.c.  Flathead  Conservation  District 
c.c.  State  Water  Operations  Bureau 
c.c.  Fish,  Wildlife  &  Parks 
c.c.  Brandewie 
c.c.  Bigfork  Eagle 


ENVIRONMENTAL  ASSESSMENT 


Swan  River  Bridge  -  West  of  Ferndale  (C#  1 132) 


Appendix  D:   Studies  and  Reports 


Biological  Report 

and 
Wetlands  Finding 


29 


rt 
T3 


V    V 

on  oo 
X>X> 

5  s 

•  2  2 

a      *  £ 
g      rt  « 

™  a  °  " 
£  a  1  3 

el' 
SL1II 

-  u  -^  -a 

jf-sSS 

o  5-S-S 

-2  rt  on  °0 

—    C    CI 

d  ri  O  u 

--  u  o  *> 

oil*  a: 

~      <mUQ 
E 

5 


&"5g 


3 


one?       " 


u 

C 
XI 


3 


(2    3 


c  o 


oo 


!< 


on  on  k  ■ 

rtffih?   2    O    B 
U-nJO 

>>_i  •  w  «,  S  — 
_o  x)  v  —  K  °  £ 
-"  u  £  a.  u  s  .3 

O   H   cd   4>   G    rj    aj 


on  a>  £2 


USg. 


2  * 

?  o 


O  ^i 


a- 


U    O    D  "O 


s-s 


<="S 


q  t.  cr 
d  .  „  v 


on°-3 
g  -a  o 

ca  x  rt  p  S  u  ■" 

«~  0<xj  sa"~      B 

O    ^    C    H  i~    <L>   m 

5  o  «  v  h  u 

— ;  c  .-   -"  >   P. 


J  -a  b 


E  6 


—  .a  o      •- 
ix;       E 


a  <a  h  a.  c-  x:  m 

S>  O   u  -5  onxl  u,   5 
>S03-Ocl 

, — i  ,   «    (J    p    o 

rf«x2o^y-a 


U  P. 


CO 

Q 

o 


u 

e 


S««     I     3  3 

g  S£f"aE6 
^  S-3.8 


J  c/i' 


z 

o 

1 

o 

°-  « 

CO    1- 

^S 

&*•  il 
Ou 

f-  s 
^  s 


< 

2 


<_  o  n 
o  ^  -■ 

g     w    X 

E 

»SZ 
■a  eu  _ 

>  nU 

5  u 

S3  Lb 


Ed 


(rt 

c  x> 

CI 

^S 

1  = 

o  2 

x  g 
S   o 

-E  2 

■Eb±: 

3  S 

«g 

a  o 

™  s 

-^   '•* 

2  ° 

'■J      V, 

2  2 

K   § 

-  5 

o  ° 

3  „ 
s   > 

2  y 

>    G 

IS   - 

■g  y 

S5 

n 

-o   %> 

S  2 


o  s 

S  8 

c  oh 
8  0 

£1 


§  5 


IB. 


^    O        X 

^2  3 

.°n«      S 

§  °    .   .  o 

o  3  "2*  i!  « 

<o  3  2  a 


t—  u 


CO 


SO 


.5-S  5  S  o 
™  u  t- 

-got 

t!    u   S   c3 

.s^a  B 

O'—  a -a 

x  c  B.sa 

i_  o 
u  e 
.>  o. 

OS  "3 


m-g  c 


5  5 


on  u . 


CO    ->    C   "    3i    ™ 

u  m  □  ua   ^ 
S  3  o  °od  y 


rfS 


-  E 

X  ,i- 


S  2 


^E 


c  S 

u  "5 

00  ^ 

5  2 

jO    CI. 

Cu 

-o  n 


00  D 

.So. 


OJ    3    C    U    D    C 


H  c  —  <n  «  _ 
H  .«,  «>  ~  c  o 

O   O    rt    JJ    ^-3 

ft  u  S  O  O.^  „j 
a  -ti  u  'o  o  o  a; 
>.>-  g-o-a  •"  E 

S.R  ©1-9  « 
°  «  8^  <  §  g. 

B  23  So 


H   O  S   rttl 


^ai^s 


£    s 


60 

H 

-J 


!.2Q§SE 


"13    C  w  • 

8  Q  S  o5  Z  S. 


£ 

c  E 

~e 

D  .2      • 

> 

<1>   O 

c 

o 

Q.-S  r: 

«  a  o 
3  c  .2 

'-5 

v  a. 

c  ^ 

.  rt  J3 

3  T3 

u     ..  -J 

s 

£  a 

5.6  ° 

O   vi 

o 

-o  1> 

<U    c 

c 

i/i   o 

O    5  "S 

c 

■;3 

•-3    V 

gj3 

aou 

C3 

»c« 

O0  n    -SI 

U 

c]   " 

X2      -  <si 

V 

> 

o  on 

•9£-l 

O  T3 

n 

O'C 

o 

or 

»-  JO 

4>    <U 

ex 
_  «•> 

CJ-f= 

rt    L    .. 

t;  c  s 
o  «  ^ 

o  onc  . 


§PT< 


.2 >  J- 


t  —  "O 


1)   O 


^  an 

Erg 

i2  e 

-3   C    « 

2D^ 


<u  —  .S  r) 

B   -°  1  a  <*-  ts 

t;     u  T-a  °  o 

s  0-c  ago  d. 

o  o  J  m  5b  «  IS 

"5  y.JS  §  a.? 

2<dS      Bo 
g;  ^  g-  p  «  u  m 

o-i  ^  2  ??£  § 


C3   O 


~    C 
rt  C  ™  « 

c  C  c-  -  g. «  jg 


tn 


C  ^; 


s.s  ™ 


-J\ 


^  o  o      .£  : 


w  3    U 

«  u  =2  3^  °  £ 

■5  _c  P  <-»  i>  i>  hr 

=«.^,  c  o  o  is  m 
.§o«o««S.S 

•  -   <^   C  —   c  ^ 

«  SSu  3  o  S 


-a  fs       u  on 

•u  —  o  •-  G  "— ' 
G  JJ'-  rtT3T3^-^ 
ZJ    i-  ' —  1-    C    V    "> 

a.  o  c  o  n  ""  u 
"  StsZ  §.'8 
ftgoog.,. 

2    3    I    U    o    °--^    3 

>  oh  ojDtiJD  o 


a>  c 


a  s 

o  S 


J3  °     L     — 

-3"a3.>3     .u        -n-C 


.S3  S 


■o.-S-o  "2^ 


a  2  — C 

ou^SP  a-0  o 
8  fc  o  g-afi  g-o 

C  a-  °  c  -a  bo**  ° 
E^^-2" 

■ysa 


>.s 

o  C . 


rt.3    S  —  -J    3_o 

cx-E  ooK  «  o  >  o  u  q  on— 
-S.9-"  o 


-8  55.8»il 

3-0  £  «  o  a-s 


ol>3    D..S 
3    ? 


3  a  ~ 

0   rt   c 
O    Un 


Oflt/5  _    O    _ 

r-  .-.V)CClOO-D 

"•5   ct  g 


u  a 


-j 


gg|.§ 

O-  u*  -O   o   o 


?  2- 


u 


on<u       a 
SO  S  E- 


.CC  u 


5  o 


"n   °  "° 

S.E  g 

XJ  « 

e"co  «.* 

co   3  xi   o 
c   a   co  XJ 

Etj     oi 

■a  .as* 

«  S  3  c 

=  -i  E 

5  c        3 
o  >..c 


o 
c 

2  S 

"°   3   °    o 

x>„       o 
73  v>  on 

■5  3  -  c 

u-    O  -°  -° 

o  c  u  on 
-c  ;3  u  5 


c  2xj  ~ 
&-x>  a  2 


O    OJ 


« s  a " 


g  «  -  5 


2   u   co 

<J   an  Si  5 
co  u  co  3 


*«  3  °-8.g|  g 

_    cj    u.  ^    m    O 


S5 


-^  g  one 

~  XJ  '3  X3 

>.  9  <y  Z, 
Si  V,  c.y 

8-gS-3 

»"•  a  S-rt 

0  y  o 

'a  5 

2-3  Br 

13  "5  D  S 


u  2 

I  *  H  g  g 

'°  32 

c  b  o 
3.2  E  2  ° 

oj3  o  e  h 

orn£c8-s 
I-S-2-&9 

a  a 


o 


c  c  a.  to 

2    u   °   CO 


u    O    Q    3    G 

o."7?  55-° 

-Ells 

.a    -3'° 

u  F,  c  on  Hj 

c  o  G  -  u 

.-3  fcja  ^-s 
*i  o  ia  x>  i> 


^  —  o 
o  ,_r  vi 
•^  ST!  «J 


6-5 

2  E 


-  -  "O  u 
"  u  XJ  H 
>  xj  u  .2 


s3 


c  u  o°-a 


u .5  -S  .o 


r-r;sg. 


i-3-a 


?"§eS-3 
5 


e  c  h 


rt  .2  3 

a.  3  -a 
.  En  u 


:  J=  -C  • 


-.xj  a 


oxr 
Ert  d 

—  in  K  C  O 

u  «  y  c  s 

«  o  "2  S  -a  -  S  on 
"  on  3  —  c  c  -g  .2 

■g-S  -a^  E^3  a 

j'S'rt-S  2  o  ^-2 

^a.0  y^  0  5-S 

«      —  v  a 

^■3  H  °°  ° 

on  e  .-3  X3  ^ 
.5  o  ~" '  C  -a 

rt       b       r  *^  v  " 

06E-SS.S-SE 


u  a.-o 

-*     O    "3 

on  2  3 


■2  &.'{ 


^      83 


on 


<J  a 


«|s     5  „  si  alalia 

111     §ill'isJ|^ 

?   H    u  o   on        S  ^nO   0*9   «jq 


■a  -' 
,-5on0  0.^5 

:  g  5  p  „  onH  >« 
i  -9  rt  -^.  o  u  S 

1  ^  K  2^1  c  2:  « 

ilfpils 

i  fi.    rt  9  §  «  §- 

,   d   o  "i  2  d  "   p 

[■-«    S)U    I-  I) 

LIS.*  ss.s  sTS 

"25  o      M-«  e 


Si1 2 


PI 

t!    i_    3    «J 
udo-q^cSuO 

y  u  >. 

i3  a  C'-   > 


-  n  il  9  ""■  "a 
S  £  -3  2  3'  v  ./>  G 
j=  g     </) "3  ob™ 


3^52.?. 


;  «  n  v,  2  =  r-  s  o 
f-a  2  J3  «  5  u  t^ 

I  g  a  "  d  a  "  553 

i  au.S  au  S  ?  J 


3 

13 -2 


■a  "*-•  ^ 

73    V   2    «. 
u  .a        > 


-§ 


2-a  g  u«  o 
a  3,2  -^  a  tx 
jo  <u  3  q  S  -a 
^  "i'3'  c«  S  9 

73  o  Si  ^3  | 
a  9  T3   o  u   *> 

S  2 ■g.y.u  e- 

*asa.g| 

SSgS1"   CO 

>  3  S  .a  o  .a 

W'3   d 

J3   CO  J3 

00 


on^I 

2  >• 


S.1 


«  •-  2 .2     2 

fl    >t    B    h    U 

t;  -2  v  2 '  0  "o 
^2  "  so-2  «  a 
^  -~.  -o  K  a.  tj 

«  C'S  >  "!  2 
•ti  j=i  -o  -S  "  5 

■St:  >  sfl  a 

K  c  o  t.  o  o 


.2  u 
S  a 


CO    H 


on  u 
CO    ^ 

o3 

u]  -3 


E^ 


ra    n>    (^    u.  .  X   w 

oo-oia  s.«  «    .2 


3  -a 

o  P 
i32  8 

c  -^  w 


■a  a  & 
"3  3  9 
^3-S 
o  o  a 


™  rt  o  s 
-c  on  G  .|) 

E  -  —  u 
o  S  23 
<->  S  c 

§J^2 

.^«3H 
u  Cii  a 

a  .  to". 2 


.slz 


.  -  —  00  o 

•JO  -o 

i.  5  u  ■? 

r»  ^  f-f  lh 


d 

5i.i 


2  6 


J^ 

T3 

i.s 

1) 

2  3  tl 

■=-3 

'3  '0    "^ 

II 

on-o 

f  s's' 

c  a  °- 

CO  D 
u  -2.J3 

2° 

■[3  oot:  , 

£  o.s 

,    > 

t.  — .     VI 

oo  o 


a.  ■-> 

v 

on  Q- 


3    O 


on  6 


u 


on  5?, 
■5  a  > 

z  «  2 

o    »~    3 
c    OO" 

.XI  =n 

ss-g 

i1    .  3 
.^!  T3 

•-  5  -i 

u  2  n 

•  on  5 


u 


o 


„  c , 

JJ-c  a. 
Ill 


U    CO 

c  <u 
_  u  - 

o  >  c 

ait 

§  w  o  E-rr  g> 
-  D  —  co  c.5 

§c2  2  S  °na 

— '  73  O    U 

C    2    O-C  J-J   w 

gg:-5  2^a^ 

°  -  o  E  u  5  -d 

^°  03    -2-5 

"5  2  co  P>\2  i- 
v>  co  ^  Si  J2  o  o 


»-*  '3  _ 


co -a 


c  — .    C    CO      .  ~    u 

,      o  Jfu  3  H  >< 

o  a-  si>-c  v 

«.«^  =  o-S 
»     •"a.aua 

2  co  -  c  c  o  « 
Si.  2  co  co  _  s 

""  3-D .3  9.y    - 

-a  o  co  l_  ^  -3  Sfi 

j;  o^  a.-c  j  g 

3  >,  u   >."3     .  o 
■r;  co   3  i>  «  i-i   n 

o  c  >-  t:  co  -a  >. 
!8  _.  «  v,  =  c    ^ 


co  »- 
D  -3 


C    O    p, 

o  co  2 


i_    CO 

u      co  rj 
-13  -  £■*> 

■36*8  S 

ass." 

y  »    •- 

^r—  3  o 
«     .  wh 

.•^    «   C    u 

—  on  co  co 
S-o      -9 

CO  r; 

o3S  3 
"*  o    .  « 

Ct-O- 

-  S-  5- 

>   w  ^  _D 
■*■   **   a 
c  2  n  >- 

c  u  •»>  c 

|«3-« 

E  rt  co  on 

U    g    MO 

_>,_co  2  3 

-  3^  rt 

CO   >  ^3      . 

—  5    <U   co 


OuSjrt 
00    cj  X) 


00 


Ody 

y„<u«§  o. 


c  1) 


o-H'-foS.S; 


23 


o  3.2,33 
P  E  a  8  3 


a 


SlHfl 


j< 


u 


_  -O    CO    c  " 
X!    i)    -   "    3    JJ 

>,<£t-j  «    .  « 

XI  4)    w  "    V) 

_    >^  3   „    G  -3 

T3X)  onS  w-S 

(j    i--    n    Q, 

u  S  a  Si  c  on 

Tjca  3~  2 
<u  o  --2  E  o  b 

i-  —  ~3    CO  o_. 

CO   ,„  <    S3    "' 


60 


b  oo  ■- 


u . 


CO 


c-  o     -a  ^ 

co  "  2  3  u    .  o 

t-  ^,  co  c  r-   V)    J 

on  K  3  o  -  <:  — , 

clig^  on      3 

o-o  o  S.5  2  u 

O  «   Of-OT-   « 

onS|g-'3" 


a.^  o 


3  y 


■§--E5- 

§  -5  3  js  ■"  2  "2 

a  a  </,os  2x: 
>    ,—  -*j  ^.  *~  *~' 

XJ    c  —  -    r->  .  3 

u  a  a  <«  _-  s  r 

Z    g"'    CO    >    VI    O 
U  =3  ^.  ■"  —    vl    O 

"^22  3  2 
£  o2  >  s  5;  E 


a^x: 

|H 
cj  *_: 

■^    4)    vi 

H"c?.2 

co  a.  u 
J  «>  a- 
xj  x: 

CO  —  X! 
u  •*-,  a; 


on>  3 


XJ  .3  a> 
to  x;  3 
.3   —   ■« 


O    vi    C 

o3P 

r/lU, 

<U    O    u 

E  on  "2 

2  =  9 


S  «   3 

u  oo  <-> 

c  c!.2 

u  "^ 

«  x:  "2 

xj  o  3 

xi  ^-.3 

■3  O   vi 

fo  a-  4> 

3  y-a 

>  i    U 

«  O   o- 

cyl  x:  3T 


O         «         V   u 

U     1-33-0 

«3„ 

y°g 


5  on2 

3 


Q   o 


2    Ul    Q  O 

p-73^- 

2i  w  5  o  =j  -d 

<  o  2.2      2 

«    tfl  •—    7n    n   OO 

1)  <U  XI   M  -°  S 

"2  h"2  SS-o  > 


co  SI  — 


§  co  »  o)7j  a 
3  rj  <  i>  ?  — 


y  ° 

3  x>  on  one  " 
ooy-o  an  o 
33  3'C  O  jcjZ 

co  pxi  73  y 

>i  j  u  s^-a 
■a  g5oog 

S  &  o  x^  S  XJ 

onco_,-°  Jjo 
2  2  co  co 


3^    ° 


3    P 
O    vi   _ 

O   3 


2 


•age 

co^l   o 


CO    3    _ 

2  E3 

X!  '3   O   OD 

y  2  **  s>     xj-s 

c«    E   -    >  73  73   - 
O  3_q   2^_    2 

a.^3  co  2    .  vi  j> 

rt   3     ,T3 

-3  S  rt_a  "]  ^r 
"   3   XI   C   CO  to  ^ 

Si  3  o  S-g 

0  2-     ?  3 

3^    y!2  73 

2  o  g  §  2 

^    C    „    ti         o 

*  S-c  °-3-2 

U  n  5  cj  «  rt 


o-Si 
^2 


o 
U 

oo2  g 
c  o  -2 

S  0,2 

'3   Mp 


U    U  Ii 

x;  x:  u 

4)  "-1  w  c 

—  o  co  on 


O   u  : 

5^ 


.  2  26 
3  J3 

0     CO 

xi  s  E 
39-0 
«  B-a 

2  8-§|-S  n-s 

o  oSS'S*  >- 

>    -    CO 


8113 


«2 
<a  xi 


3  3.2  >  -  « 


U  ' 


O  3.  MX 


3    O    CO 


g§o.E^2-3 

f  3  o    a  si  u 

S*  eLSS-g-co 

-  °^  g  3'iT3 

2  S-S-c  § 

-  o  □  c  *-  o 
X)  -—  on  co  _  £p 

s  2  **  a  o>  s  h 

xj  o  3      2-  -3  2 

^".SCCJOo 

°2-g.2.  C.£  2; 
Hsx  -.««  g 

32  u  vi  2  a- 

2  S  L3  jy  S.  co  o 

I  2  2  u  a>  'J  -° 
W  ■«  .73  jO  X!  X)  2      . 


0-33C 

pxjxi  —.s  g  9  a 


'■«  co  B 

o  o     00-2  ii  a  3 

X!  a-,273  3  >  c-2 
O  g  ^'"^  3  cO  X)  v> 
l>    S    3    b    5    t-    3    cO 

3  2  Sf      oii.B  £ 

Qo.aQucox>co 


T3    |    g 
3    rf    S   „, 

n  u  g  - 
-  v  u  ~ 

i:,r 

J„„S 

O  aj   u   u 

-&  r,  v  v 

£  iiog- 

o;  ■"  o.rt 

.    «>  sz  'U 

^^  d  ,j  c 

o\  =   on  id 

•->  o  3  r; 
o^fl 

-a  L5  ° 

o>  a  >  c 

O    3  UL.    ->\ 

— '  -°    e  ~ 

~r  n  rt  c 

CO    —    >    u 
00    ^    -'     ^ 

§    OM    g- 

h  flj  oj 
£  -5  --  .2 

Q   rt  .C     . 
—-■"">, 

>  ;,      CJ   — 

-.□a  a 

Q-J-.-C   u 

o_g  u  o- 
c      «  o  S 

^  a  >  r  rt 

G3  ^*  H 

,    «  o  "  -S3 

«    3  "  ".a 

>  3  4J  U    <J 
2    O  =  «>    rt 

-Sbq^  a 


00 


a  ° 

'  n  a 
■  >  v 


ou 


t!  c  a<  o 

D-o  £  JJ.S3 

r  c  3.  x 

2    U    3  v 

y  c  ri  c  tj 
g'g  S--  o 

V    3    «    ,„    i, 


■U 


o  £-5  o  c 

■°  «  3  e  g 


jj   u   a   *» 

^'  >    3    O    M 
.3  o  r        on 

"  > 

depth,  the 
eked  effect 
able. 

pike  spawn 
:ver,  pike  h 
well  as  rea: 
le  is  known 
:ar  the  brid 

.2  IS 

>-  o  — 
a.  -c  = 

■L>              —     IJ 

rthern 
y;  how 
ing,  as 
.).    Lit 
ught  n 

C    ■* 

e  to  wai 
electros 
ch  is  av 

IJ 

£     3 

c  a  s  g  u 

o'o  rt  5  « 

u 

2  o 

3    ..    c-J 

i> 

■§  EQ^  K 

^p  •—    D-  O    »- 

D. 

3^3^ 


6"^  -o  =o  B 
•a  "2  u  -S  a 

.5    3    s/i    i-  -3 

o  s  d  rt£ 
u  O 


>  u  >.£ 


3  S3 


la  « 

3-S.2 


5?<u 


H    r-    " 

S-l-sJ  g  s 


3 


So 


°f 


*  4> 


u  rt 


Es 


2  «>■ 


3  5  ST.of  ^ 

oo3s^° 

"    C    3   oh  3  "5 

g"l  85.1-1  J8 


2        P  "O 

.&s  g  g 

rt  c  rt  u- 

Q.H    "    O 


oS2^ 

w  j;  -  k 

<=>    S    c    <U 
Ol    E    D    g 

2a|M. 
■Sif'gl 

rt  3  0  g 
"  >  E-° 

5  2. 
6-9 


3  *- 
-go, 

2  ■§  p  ^  I 

o   3   5   rt   3 

'*5h  «  o  E  (%2 
~:  -s«s  u  n  •-' 

w  a  x>  a.j- 
ni3  E  v>B 

i_    3    O    o/l  o 

nj  ^  ,*-  "3  .3 

r3    c    ^ 
—    t    3    u    3 
_c  ~  rt  xj.3 


113  j«; 

oJ3 


CX  -I 


^  o^ 

O    3  >    S5 

S3    StU    3 

-s  "^  >, 


'-1  2  D  o  «j 

u-Ox:  E^ 

O-  *--  w  —  i« 

•^  —  -O  "*J3 

«  2  P  -  on 

S  H -2  es.9 

-■2  «  S  5 

3.3^  rt    5 

S  «  5  a,  °- 

c    3-U-O 

0<"    I-  C    2 

O     *•    o  -O    3 

O    >-"  S    U 

"    a'f  3    I 


<"  G  ^   -  l: 

o  a,  >-2  3 

r-  a.  a.  „.- 

«     r^     ™     O 

<3  -O 


CO 


o 


« 


•5  o  &  s  ^ 

"S   «    3  -n  '^ 
t-  n  «  ^3  ffl 


a5°|S"S 

rt  a  — •  3  p 

w  J5  -"  a  3 
3U&S)y 

3  -S  >.  E^ 


"  in 


a  3  K< 


S3  .3 

u 

cd  " 

O.       3    3- 

•=  E"3  g  § 

t-     O     *-     U       * 

.3  c  o  3.£P3 

_    O'S  ■—    ^-3 

lill-al 

^  i<  «  °  2  .. 


>  o 


2  ii- 


a   .  o  u«  > 
a  §  3  .a  -  c 

=  ,  0-"3    «^ 

2  Mu\.  on  o 
^■2^3    „ 

«>  n  u  2  J2H  « 
>  on  C  33  wi 
s  o  "3  u  o    .3 

I  «-c  «u&S 

So-3^3      .3^ 

a  a.  a  -a  o  3  w 

-a      "5  i>  rL  o-  o 

J3    OOp.2    I- 

•  -  C  .3  3  u  2 
l/»  .p    _l     q    *-■  ■  — 

w.S  §  S  «  gt3 

lialll 


<; 


g  oniu 


u " 


oo 


§-s2gl 

j»i"s|'fra 

oo  a  rt  3  cue 


u 
en 

o 

£  1)       ._ 


o-o 


q--o 


£  3  g2x 

3   O"  g  3   " 

o  -a 


a 

j-  u  E  £.o  E 


"■5 


ST3 


^a 


a  a  g  c  o  «  c  -"  2 3 

rt   O  u  >-<  ^  ^>   «J  onc     . 

.  s  c  a  t     5.S's  si 

u    ,  t-iS.!        3  °  i> 
^SS-g^SUcn.g         > 

^2g3u..DuO«5S 

o  =  2-esr,ao-c 
g^3^E^s5  «" 


2    (j^oOo    u   5.2 

3^a  o  o  «.-,  ^i~  9 

55  e  ^   ?\.3    3 

r,    n    —    *, 


B  «2 


>?i^-2  6  2  £ 
S  °  a  -S  o 
"  J  3  «)  o  1  — 

o»       „-   c  d  «  O  , 

7X  U.     i-i     V     _  #r« 


E 

a) 
"o  • 


a -a  * 

P  3  C 

*-    E^    d 

sa5- 


I 


2^3  a-3   « 


■a  u 
v  "S 
o  ^ 


u  3 


2.  - 


on  3 


a  3 


|a 

C  _c 
O  o 
O    3 


U  ' 


Q.  « 

.§1 

EE3 

1>    i-    rj 
01    II    _ 

■i.~§ 

«J    O    u 

u'/i  2 

oo    .  ^ 

"3    £    C 


s  2  n 

rt  x 

2-x  E 


ET3  - 

§22 

—    O    3 

£'-5  g 

rj   >.  - 

Ef  * 

C   rj  ■ — 
a.  o  ~3 

Ho3 


"°3&§ 
E-I^a0^ 

■si-s.g-f! 

^  '•"  w  "3        3 
m    JJ  T3   -  t   S 

C  ^  X 
E       •  "^ 

^^3^  o 

o  c  .2  x  c  c 
S  o  _  „•-  o 

ri  >  «  —  3  > 

o  oo  n  o   « 


>-£  E' 


xi  2 
c  c 

«  E 
« "c 

w  3 

c  c 
—  o 

-1 

4-T  OO 

■a  «  u 
§  o  * 


t5  on  o  y.  u  i- 

E=«oS 3 


jj  g  n 


<s*  >  *u 


;ijj 


"a  e  3  °  c  a) 
C  E  rf  _  o  a 

JJ  i:  —  u  >  o 
g-o-S  «  H  g 

••=    "  T3    S    g    > 
3—    C    g    g    " 


E.-5-r 

O   I)   rt 

,5  2 
3  n 

_  s 

n  00 


<u 


E  E 

3"3- 


,-  g  u  E  n  n 


«2g 

^    3    <u 


~3 

o 
o 

S;  «      - 

O'-O    >-. 

2  £-0 

-c  *  00 
—  u  c 

u?  °°-£ 
■S25 

o  g^3 


s--S 


4)  "  X) 

o-     • 


u 


5"     O 


•a  ■ 
c  ■- 

O    V 

«n  a>  — 


2     '2 


ss'l 


2       o 

4>    3    ^    CJ) 

■S  °  -£ "° 


•D 


O   w 

t,  a 


-   v   u  „C3 

M-rt'r- 

?!    -g-3  o-S 

— .  « 


2  2"H  c 


>  _ 

^  O   «   ;   «   c 

~  S  v 


^SS        ^-syc2 


2      Efljo 

^  (u"c  "<«  a 
c  .t:  5  s>  o  a 

a  ■»  s-0  v,  3 

E  u  O.C   u   o 

•e  -  o  3 

00  £  u  p       E 

•°  c5  «  E  rt  2  2 
a  xi  d  r-i  §  a. 

«     O     _     hft. — >     V 


3-  - 


—^  IS  « 

o3|S  „; 

!2>o      £• 

rt>  ^-"    VO  'T 

>,—  £.« 

*o      -a  — 
e  on  =  ,^ 

°2  St; 
7..S  SSo 

CQ-S  B.2- 


w    S    " 

E       SJ 
—  o  02  3  g 

2,  -5  2  I  ?  .2 

*^'§^ 
Jfln  a-g  « 

D    p    —    ""    ofe 
ro    g    J!    a_    =- 

2^  g  g^| 

E         C   ">  rt  — 

73   ^N  ^*      O0 

Sr§2|<  S 

l>   O   o      -     •  — 
op"  >  -  ;q  o 

-3  ^  5  E  -0-  c 

-c       c  C ,n  2 
*  =1 


u  E       rt  x:  u 


in 


00 


utifu pi  - 

02      o  §  g 

SZ    \-    u  o    g  > 

00  XI  X>  —<  -H  V 


£f0.2„ 
CXj    M 


«llllj 


|«  8  ^2 

S  °P  2- p  ^  ij  § 
3-5  3^;  „  b  £ 

o  g.E ■=  rt      y 

^  o  u        C   u? 

o-x:  x:  ux5  o 
o  *j  "  —  on        u 

"*  3  E  o '  ~  g  u 
«  K  2  S.-  c  - 

a  o  on.E  o  j-  g 


u'C  S-  >-- 

11  -  on?  «  bx:  3 
jC  C3  S1  o  -3  .3  i3  —  X5 
T3j3  S  "XI ,  n_ 


,3  ^3    rf  rfl    r-    I . 


-a  ^  --  ■-  " 


3  M  </i  O  r„  — 


_    -j    oj 

S?25--T3 
13*  E  » 


-2  xi  c  q.j_"  -3       °  3 
§H3  3«t:^2 

'3   3   g- O    O    E    U  3   13 

32^-s  s  o:sl.£ 
u3'a-2pgcis0 

s-gjaaagis 

JS.2°-:.|^2oo 

S  Hi  C  r,'0  ti  11  «  !i 

o  -  t-  >2.!i,-£-u  — 
*'"  0.2  3  o  w  c  >; 

x-^ooi-ao-^^g 
.2  3.S  I!  -  o  a  So 

?  2,2  *x.2  E^r  s 

=*  crt  >-T3  gro-" 

■9  §  S  o-S  1  B  o  S 

-E  Q- 


x.E«cI-3uc3  2 


XE«C„3uc3g 

«P»,llrXL.Oug 


g   l)'3   > 


u  r        >   3 
rt  3       <  3 


2uaag 

<g§  si 


« a    „ 


u.    -a  — 


—    3 

n  o  u 

°S.a 
lii 


5\S> 


u  j.  a 


a 


01 


Sja 


o  -o 


.«  o 


a. 


«y'a.!2 

d  .3 


go 

"  3 -a 

O  D 

M    0)    U 

Ji-gtr 


d^ 


rt  o 

s'8 

«3   rt 


X)  o 


■  ~     .2  5 


a 


•a  a 


5  "3    ° 
C    >,  u. 


— 

C    D 

u 

—  oo 

~°  c< 

01 

c 

a 

c 

o  i- 

O-  <U 

u 

on  & 

o 

o 

£  a 

x: 

3 

•o 

1/1 

-s  " 

5 

c 
o 
o 

<E~v 

3:2 

^ 

"t>    0J 

oJ 

3  c 

u  S. 

3 

l>  rt 

■Jx 

c 

> 

.c  -o 

s.a§ 

u 

o 

O    ^ 

«  =  -o 

"    O 

7^    *L» 

u 

X! 
C 

5  3 

O    5   « 

u  O  u 

""-Co 

<U 

D    ^    J- 

E 

M 

saa 

C3 

_,  rt-"3 

<D  -C 

c   5 

*3 

-a 

n      •-  u  3 

v      -a  u  .2r-a     . 

o-5  S  d  2  g  " 

5x.aS0ag 

13  _   —   O   D. 

3    *U    3  — -j    ..    > 

'"  u  £  «  3       S 

3  oo  n  >5  "3  'c  .2 
o  a  _  </i  -  cj  "O 
°  rt  °  2-S"      3 

p  —  o.  g  .2  -c  -s  < 

x:  <3       a  <  >,  g  . 
5  -"-*        . -s-a  J3 


5  i"  JJ  -a  •§  t, 

S-  S  n  S  «  o  t<  -s 

£    ..a"  <«*•!  °"s  « 

=3-O^C3  3   3   a 
<U    3    >,  U    O0  £    OJ    3 

£-o  n  g  2  -->  5'— 

C   «   K  u  e  3  Q-.P 


'  oo  i 


n 


3  4.-*- 

Sol 


S  g1 1  g  1 1  a  a 

<uu2t.3-N—  Ho 

q.3-3    C'C=      «  t)    O 


II 

1J 

-3 

qj 

u 

spc 

c 

V) 

'-J 

i-S 

u 

3 

> 
a 

3 

3 

cr 
< 

0 

o1^ 

3 

3 

O 

o 

■o  °^ 

Jj 

C3 

"3 
3 
3 
E3 

is 

"5 

0 

3 

a    3 

J3 
O 

u 

XJ 

O 

■5  5 

"3 

a 

3 
U 

ag 

> 

o 
o 

■6 

3  CO 

5 

OJ 

3 

o> 

o 

XJ 

•n  tv  c  -=  £  cr  U  .3       •- 


3D3    V    o. 


2  ^  2  a  -3 

C    3    >-   rt   - 

.2-2  «  0  o. 

.3  rt-e-s  o 

§  -a  » "S  "§ 

CXfl    o    o    5 

_'  u.    00  o    3 
U    g    3    S    rt 

S'52^ 


<u 


a. 


>--o  e  rt.'J 

To  J>  r  C3-  . 

.2  £-  «J  o  "  u 

n  "-  oj  3  o 


D, 


00 

U 


!2_3    O   3    >-w 


3 


U 


u  c  u  w 

sps-cod 


UJ    D.U    O 


'  b  J3 


o  W)  ^ 

-99-3 

c  e> 

■-  <u  -* 

«T3    o 

DC" 

-  ^_  <-> 

2°2. 

•a  "2   a 


w   u 


3  0  2 
S5  g 

— ,  a  >. 
e3  w  «s 

o  2  -° 

ug 

rt  o  o 

2  3  a 


r§£ 


as 


«  s2 

a  .3 -a  d 

.Sag  5 

8  o  rt  2 

c  3  ~,  s 

83g| 
2  S§  " 


.—  ■aw.  w       2 

-  -=    <L)    <U    >    -         .C 

rJ    rl  ~  _c    Xl  -3         — 

|-Sw3|-86^ 

J  o  3  a  •_=  *"  g 

.5  u  g  g  o. 

'<d.o  o'5  9* 
—  >   rj  °  -3  a 

"-  o  2  5  2 

w.  o    G  -—  •  — 

a  w'a^  3 

<u  i>  —  h  <u  a* 

3  U   u   -   ir 

c  R'S'S^  c'E 

c  a  o  " 
o 


■*  3 
u  o  «  c 

3  k  c  •/>  <~  a"  — 


-n  -a  ^  ■—  ^ 
?:    r.   1-1  —   t/i 


d  o  iu 


ai  u  o.; 

So".?1 


2  Ug' 


,-  O-O 


<W      ~>     ~  •  — 

.  H   <u   c/i 

0,11  w 

_  e^o  2 

«  -  —  '"  2  o  ,9-  a 

—     t.     >     r-     -^     1>  ,     W 

-  3  q  c  s 


3  25 

txl  a.O 


.c  « 

*■*  on  ;•  c  u 
-dOor 

o  v  sz  0  ir 


o      £ 


?■£■ 


00  *-"    3 


cU 

-3d 


§1 
£* 

.3  9 

g^ 

3> 
2:3 


2  E 


4J     CJ 

EQ 
E  c 


One 
i  o 


o 

•52  I 

■J  s 

=<3  o 

„  u 

£!  o 

3  c 

•-»  ex 


E  2 
3_o 

H    I) 


u  -a 
Qg 

35 

(/)   CX 

rt 

_u 

H£ 

a  2 

com 

°  i 

O  o-. 

o2 

to 

U 
U 

z 

3 

w 


n  o 


ra   c 


-^: 


a. 


C/3 

d  S"~        S 

a.2    :       3 
3  2      ° 

8!  §.-    s 
S^j     J* 

•—  V  <s 

3    d    U  CO 

to  cl       on 

did    s 
— .  "  c 
5,3  2      - 
«  C  2P 

-  3  S 

c     •  u 

ti  c  on 

0-2  2 
d  3X 


5ts  a 

c  c 

:a  d 

Q  5  _ 
.  o  o 
§SS 

oo 


Sg 


U 


o 


2      Q 


■* 


in  s 

3  cn 
u  — 

E  „ 
t:  c 

a  3 
Q  5 


C   3 

o  c 


to  n 
ob  E 

o  2 


as      -3 


- 


ba 

g|a 

O    N    o 


QCU  d 


u 

£  3 

5  "a 


00.2 
0\  -O 


.22  s 
2S 


U 

•2  « 

. 2  3 
oo"3 

CD  "O 
u 

.  JZ 

o\  S3 

s-S 

.  a. 

./i  c 

<a  s 

13  o 

2S 


03 


U.  rt 


E-o 


(-L,    «J 


QJi 


U 

£  s 

op  "O 

03  "3 
U 

.  x: 

o  ^ 
*  '-5 

2-§ 

.  o. 

w   c 

rs 
fcd 

£  s 

3  o 

2S 


5r=      ^=      £  = 


u-"3 


E  a 
3  o 
a.' s 

rt  "3 


05 


U 
■S  « 

£  3 
00^3 

iS-g 


^-  3 


-1  5 


a. 


3    O 

2S 


n  «j.«i, 


2j3 


4>j     W)> 

•S  c  c 
3.0  a 

i?  2  to 


u.  «      u-  g  Q. 


c  S 


.^^ 


oh 


E  S' 


D"      Q 


C  g  2 
™  s  » 

o-n:  £ 

^  a.^ 

2 
c 

o 


u 

B   w 

C    O 

2< 
c  „ 
o 


o  g 

!l.l  lis 


«    J3 


SB. 

"  E 


P! 


g..  oo  I 


x;  .j 


5  on.H 

-£  c  o 

CU    1-.    "■ 
cOJ    00^, 

ill 


o       i« 


•z  l:  to 
2H^ 
3  o  « 
S  -  o 
E  c  a. 
£00 

fl   S   n 
^  t! 
«  n  « 

o  0.-5 

gQ  2 


o  g 

S2 
o  a 

•3  o 

o  -^ 

o    . 
-J  S 


Sea 


2.    J2i 


■ii  00 
—  3 
2< 


-C  g 

£  S    . 

o  o  3 

E  o  " 

«  t;  — 

1)  —    3 


a 


■*J  3 
.  o 

3r| 


0  S 

o-2 

■"  o 

C3     . 


.2  S 

3^- 

go 


a        2  s 

^  E      ^  « 
o  u       o^1 


v  - 

E  c 
E  o 

5  'o 


SLf2 


•  >'c7 


a  5b 


oa 


O    U 

■I  2 

a.  a 

Ov  tO 


00^ 

S'S 

Cl,  0 

25 

a>  c 

d  tj 
^-  c  < 

3    i>    I 

3  t  i 
Z  ?, 


o.a 


c03 


.  > 

rt  'S 

c  a) 


1>  — 

&g 


c  2 
fto 


3g 

>LU 
3  n 

mil 


o 

y. 


Table  1  -  Swan  River  Bridge 

Summary  of  Wetland  Functional  Values  and  Overall  Rankings 

from  MDT/MDFWP  Wetland  Site  Evaluation  Forms* 


Evaluation  Criteria 


and  Maximum  Value 

Site  1 

Site  2 

Sediment  Control  Rating  (3) 

2 

3 

Nutrient  Retention  Rating  (3) 

3 

2 

Relative  Flood  Storage  Rating  (3) 

3 

3 

Relative  Food  Chain  Support  (3) 

3 

3 

Wildlife  Habitat  Values 
Highest  (3) 
Lowest    (3) 

2 
2 

2 

0 

Fisheries  Habitat  Values 
Highest  (3) 
Lowest   (3) 

1 
0 

2 
1 

Totals  (24)  16/24  16/24 

*  See  MDT/MDFWP  Wetland  Site  Evaluation  Forms  for  explanation  of  criteria  and  values 
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